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the top barley for the seventies: 


Placed at the top of the N.!_A.B. recommended list of Spring Barleys for 1970, Midas combine 
the highest yield of all varieties with a marked response to nitrogenous fertiliser. Short, very stiff stra 
and good disease resistance are among the outstanding characteristics of this variety)” 


Obtainable from specially licensed Merchants for sowing in spring 1971. 
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Premalox kills weeds in 
the widest range of soils 


‘Premalox’* is the latest , : = to be used as an overall 
edition tothe famous range /f — 3 spray as a very effective 
of M&B crop protection i = pis ae and time-saving 
chemicals. It’s a pre- “22 - Ca alternative to band 
emergence, residual os - * spraying. 
herbicide developed ‘ a >. 
especially to kill fat hen, 
cleavers, knotgrass, 
charlock and a host of 
other troublesome weeds 
in beet and mangolds. 

Kill them in almost any 
soil. Even in fields where 


moss or peat predominate. = , <aes 
‘Premalox’ works quickly and «ee. <g> CONSULT YOUR 
is very persistent. Germinating Jag #MAY& BAKER 
agree a DISTRIBUTOR 
and die during or shortly after 
emergence. 


And ‘Premalox’ doesn’t cost very : Tel. 01-592 3060 Exts. 324 and 359 
much. In fact it’s economical enough & nenibiiatiatess sr cetianetmnamenenath 
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1. Soils HORTICULTURE 
ANIMAL HUSBANDRY 


Peter M. Ahn 


All aspects of soil science in West Africa VETERINARY SCIENCE 
are dealt with, including the suitability of 
the various soils for crop growth and Catalogues sent on request 


methods of improving fertility. 
Stine Lewis's Scientific 
Frederick R. Irvine Lending Library 


This volume is concerned with the different a 
varieties of crops in West Africa, the best ANNUAL SUBSCRIPTION agp or Country) 


methods for their cultivation, and ways of from £2 15s. 

combating plant disease. The late Mr. Prospectus sent on request 
Irvine was the author of the previous two : : 

editions of West African Agriculture which a mer a ee 


were in one volume. Third edition Vol. I, - - 
63 plates, 29 diagrams. Vol. 2, 48 plates, Botany and*Allied Subjects 


33 diagrams 60s. each * 
H. K. LEWIS & Co. Ltd. 
136 GOWER STREET, LONDON, W.C.1 


Grain Storage Telephone: 01-387 4282 


The Role of Fungi 
in Quality Loss 
Clyde M. Christensen and EVENSTORM IRRIGATION 
Henry H. Kaufmann % Rotary sprinklers y Rain guns 
This book provides practical information % Organic urigation (effluent disposal) 
about the causes and methods of preventing * Portable aluminium mains ; 

the deterioration of stored grains and % Glasshouse and outdoor spray lines 


seeds, with emphasis on the role of fungi 


It also considers problems caused by EVENTHERM SPACE HEATERS— 
insects, mites, and rodents. 8 plates 63s Portable, oil-fired, up to 200,000 B.T.Us. 
University of Minnesota Press Thermostatically controllable for frost 
protection in potato stores, etc. 


. Details from EVENPRODUCTS LTD., 
Change in Evesham, Worcs. Tel. Evesham 6633/4. 
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The Northern United : 
States 1820-1870 z 
Clarence H. Danhof & 
Between 1820 and 1870 North American ; 
farmers successfully turned from farming & 


for own use to commercial farming for 
monetary gain. Mr. Danhof attempts to | N R @] L L Ss, 


make clear this transition and develops SHEET Ss AND 


the theory that men themselves were the 


key instrument in the change CUT-TO-SIZE 
Harvard University Press 95s. 

PANELS 
Oxford University Press Direct from 


THE B.R.C. ENGINEERING COMPANY, 
STAFFORD Telephone: STAFFORD 4441 
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The birth of a great 
British bank. 


There’s a new bank in Britain. Be- 
cause three of our oldest, best-known 
banks have joined together. 

The District, National Provincial 
and Westminster now form the 
National Westminster. All three banks 
have long traditions of co-operation 


ro" 


with the farming community. 

With our pooled resources, experi- 
ence and knowledge, we shall go on 
providing our farming customers with 
a first-class service geared to their 
needs. Give us the opportunity and 
we’ll show you what we can do. 


National Westminster Bank 


Our roots are our branches 
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A 
breakthrough 
in Farm 
Mortgages 


We provide the most professional and comprehensive 
farm mortgage service in the country and can now offer 
a unique scheme which is exclusive to Antony Gibbs. 


The main point of the scheme is that no capital or 
premium payments are made in the first three years, 


thereby enabling the borrower to make maximum use of 
the loan in this vital period. Despite this concession, the 
total capital repaid on a 25 year term would be about 
50°, of the amount borrowed. 


The minimum loan available under this scheme is 

£20,000 and this or larger sums should not exceed 66% of 
valuation. However, the benefits of the scheme may be 
offered to clients who have already negotiated a 
repayment loan for at least £10,000. 


Professional advisers (who may be retained) or 
individuals should write or telephone for a quotation 
without obligation. 


The Mortgage and Finance Manager 

Antony Gibbs (Life and Mortgage Brokers) Ltd. 
4 Curzon Place, London W1Y 7AA. 

Telephone 01-493 1671 and 01-493 1515 


(Incorporated Life Assurance Brokers 
Members of the Capital Protection Consortium) 
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Sheep grazing a reclaimed area 


Colin White, N.D.P., 

Poultry Husbandry Adviser for the 

N.A.A.S. in Glamorgan, discusses the initial 

results of trials that have taken place in Wales using 


Broiler Litter 


on Welsh Coal Tips 





The tips 

The danger and ugliness of coal tips was vividly demonstrated by the 
disaster at Aberfan. The extent of such derelict land is, however, less well 
known, there being in South Wales and largely within the coalfield 8,500 
acres of such land. 

Much of this area occurs as gigantic coal spoil tips. The older tips often 
contain sufficient coal to be worth separating from the tip waste. After 
‘washing’ the coal out the residual tip may require landscaping and grassing 
to prevent erosion. Interested local authorities are increasingly concerned 
that disused tips should be landscaped. 
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In the same area opencast mining activities return roughly 500 acres per 
annum to be restored. Up to five years may elapse before this land is con- 
sidered suitable for return to agricultural use. 


Poultry manure 

The National laying flock remains static at around 70,000,000 birds that 
yield approximately 2,000,000 tons of fresh manure per annum. A further 
250,000 tons of manure per annum is produced by the broiler chicken in- 
dustry—a figure increasing annually as broiler output expands. 

Intensive livestock production has created the problem of too much animal 
waste with too little land available for traditional methods of disposal. 
Embarrassing surpluses of manure are commonplace. Expediency of disposal 
is the problem, with little or no regard paid to any fertilizer or other values 
these unattractive materials may have. It is these other values poultry 
manure has that may fit it well for use on derelict land. 


Grass establishment 


Establishing grass on coal tips is no easy task as the following points will 
show: 

Most tips in terms of plant nutrients are virtually sterile. Chemical ferti- 
lizers may quickly be leached in areas of 60-80 in. rain per annum. During 
sunny spells the tip material dries out rapidly, giving desert-like conditions 
for growth. 

Surfaces to be grassed vary from loose stones to extremely fine dust, 
often compacted by heavy machinery. Steep slopes make it difficult for 
machinery to work and for young plants to establish. Left to nature, 
anything up to thirty years may pass before good vegetation cover is 
acquired. 

On the whole, opencast sites present similar but less severe hazards to 
grass establishment. Tests and trials were arranged to see if poultry 
manure could ameliorate such harsh conditions. 


Germination tests 


Hen battery slurry was first considered and used in the first germination 
test. Italian ryegrass seed was mixed with the slurry and applied to two trays 
of tip material. The equivalent of three tons of slurry per acre was used. Two 
trays were treated with conventional rates of chemical N.P.K., Italian rye- 
grass and tip material; two others received Italian ryegrass seed and tip 
material only. The test was carried out in a glasshouse at the N.A.A.S. Sub- 
Centre, Llanishen, Cardiff. 

Germination in the poultry manure treated trays appeared to be about 
50 per cent of the other trays. This fact plus its high water content discounted 
the use of battery slurry. 

Broiler litter, however, showed no loss of germination when tested in this 
way. The grass seed was placed on the tip material and covered by the broiler 
litter. From this result field scale trials were considered worth while. 


Broiler litter 


In relation to the problems of seeding derelict land, broiler litter has some 
interesting properties. 


50 


ogee AEN ere es 


Sane 


Suse Shana So nL es 


RE Se eanswrt sin 


me es hie ee 
MCE OP es 


¥ abt arr or ; ai wih ey. 
ES SRDS 





Firstly, it possesses the three essentials for plant growth—nitrogen, phos- 
phate and potash. Of the litters used for trials so far, the following is a typical 
analysis: 

Nitrogen 3-5 per cent 
Phosphate 2-0 per cent 
Potash 1-5 per cent* 


*As analysed at the N.A.A.S. Sub-Centre, Llanishen, Cardiff. 


The value in terms of cash could be up to £4 10s. per ton depending on the 
availability of the nutrients. Organic fertilizers which include broiler litter 
liberate nutrients at a slower rate than do inorganic fertilizers. Clearly this is 
of particular importance in high rainfall areas. 

Roughly one quarter of broiler litter consists of wood shavings which 
forms a mulch when spread. This, with other organic matter contained in the 
litter, gives better moisture holding properties to the ‘seedbed’. 

Broiler litter also contains micro-organisms and elements such as calcium 
(3 per cent), manganese, cobalt and magnesium, considered valuable for 
derelict land improvement and subsequent grazing. 


Field trial 

The germination tests showed that a sandwich of tip material, grass seed, 
and broiler litter might be worth trying on a field scale. 

The tip chosen had been levelled by bulldozers and no further treatment 
was given to the surface. Seed was applied at 60 lb per acre through a ferti- 
lizer spinner. Finally, three tons per acre of litter was applied. Germination 
was good. The result may be seen in the photograph on p. 49. 

Earliest germination appeared where the wheels of the muck spreader had 


compressed the ‘sandwich’; consequently, rolling has been added to the 
system as a worthwhile cultivation. 


Further work 

Further trials and observations are being conducted on tips and restored 
opencast sites. Although work so far has been encouraging, more time is 
needed to tell whether broiler litter has a part to play in the reclamation of 
our derelict land. 





Use of Stupefying Bait to Control Wood-Pigeons 


Farmers and growers will again be permitted, under licence, to use stupefying 
bait in 1970 for the control of wood-pigeons attacking crops. 

The bait consists of tic beans treated with the stupefying substance alpha- 
chloralose. Arrangements are again being made by the National Farmers’ Union 
and a firm of seed merchants for supplies of the bait to be made available. 

Licences will be valid over the whole of the calendar year 1970, and there will 
be no restriction on the type of crop to be protected by this method. All the other 
conditions attached to the 1969 licence will continue to apply, the main condition 
being that the operations will again be subject to Ministry guidance and super- 
vision. 

Farmers and growers who wish to apply for a licence should contact their 
appropriate Divisional Office of the Ministry. 





Apples in full growth 


This article, contributed by one of the 
well-known cider-making firms in Britain, 
presents a story about cider making from the 
days of winding country lanes, thatched 
cottages, haymakers scything the fields, of the 
nineteenth century to the present day. 


Growth of 


the Cider Industry 





EIGHTY years ago, the farm workers of the West Country quenched their 
thirst with draughts of cider from small wooden casks known as costrels, 
which were attached to the sides of the horse-drawn wains or hung on the 
horse’s collar. The winding country lanes, thatched cottages, the haymakers 
scything the fields and the children making stooks of corn—this is the idyllic 
view of nineteenth century rural England. 


Development of cider-making 


Behind this picture of honest toil and simple pleasures was the reality of 
harsh poverty in social and agricultural terms. The industrial revolution 
had not touched agriculture and much of the countryside colour came from 
weeds that no one could eat. The condition of British agriculture was a 
matter of great concern to a number of men, and not the least of them was 
Mr. C. W. Radcliffe-Cook, M.P. for Hereford. He believed that one of the 
ways in which the West Country farms could prosper was to promote the 
development of cider-making to the point where it became a major industry. 
His efforts won him the popular title ‘The Member for Cider’, but he was not 
alone in recognizing the potential of this farmhouse drink. The cider enthus- 
iasts of Hereford and Somerset, meeting at the Bath and West Agricultural 
Show, reminded each other that in the seventeenth century cider had been 
one of the most highly prized drinks in the whole of England. It had continued 
to enjoy this high standing until the end of the Napoleonic wars when the 
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importation of French wine was resumed on a large scale. Unscrupulous 
middlemen in the cities added another nail to the cider-makers’ coffin by 
watering down the cider to increase their profits, and the taxes imposed by 
the Government resulted in the depression of the industry. 

The old pattern of farmhouse cider making was not designed to meet the 
demand of the great industrial cities of the late nineteenth century, and 
gradually there emerged a new cider-making industry. The men who were 
establishing it were scientific in their approach. 

In Hereford in 1887, Percy Bulmer, the younger son of the Rector of 
Credenhill, laid the foundations of a company that today ranks as the 
largest cider-making firm in the world; in Somerset and Devon other family 
firms were being established; and outside the West Country the Gaymer 
family had set up a cider factory in Norfolk. 

All these pioneers of the modern cider industry—and many others who 
contributed to the total sum of knowledge of the drink—shared a determina- 
tion to make cider once again a great national drink. 


Percy Bulmer in a letter to his great friend, the composer Sir Edward 
Elgar, said: 

‘Cider no doubt has a future before it and will take its place one day as a 

great national drink. We have overcome a great many difficulties and hope 

to work the subject out entirely before very long. Trusting you will have 

a pleasant winter in the South and find time to write a cider symphony to 

encourage this struggling industry’. 

Unfortunately, Elgar never composed this symphony and it was left to other 
lesser mortals to set the drink to music, with ‘pop’ lyrics about pretty girls 
sucking cider through a straw. But the vision of cider as a great national 
drink has been realized. 

In those early days, the scientific data on cider and the apples from which 
it was made was extremely limited and often inaccurate. The factory cider- 
maker could not rely on the hit-or-miss methods of the farmhouse cider- 
maker. A sour batch of cider could mean bankruptcy when it was being 
made in thousands of gallons. 


Research into composition of cider 


Research was of tremendous importance to establish rules of production 
that would give a stable drink capable of being made to a set standard over 
and over again. A tremendous contribution to knowledge of the composition 
and characteristics of cider apples was made by the Woolhope Club, a 
Herefordshire naturalists group. They listed every known cider apple, the 
bitter-sharps, the bitter-sweets and the sharps, in addition to perry pears and 
dessert and culinary apples. Their observations were contained in two 
volumes under the title ‘Herefordshire Pomona’ which included colour 
plates and section diagrams of the fruit. The ‘Pomona’ is now a collector’s 
item and commands a high price. Steps were taken to improve the varieties 
of cider apple trees and the orchards, neglected for so long, began to yield 
more fruit of the quality required at the factories that were springing up all 
over the West Country. 

In 1894, Percy Bulmer travelled to Rheims, where he spent a useful period 
with the Desmonet family studying the champagne process. The knowledge 
he acquired was put to good use at Hereford, where champagne cider was 
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made for the first time. Champagne cider, made by the process of natural 
secondary fermentation in the bottle, was immediately successful. 

Advertising in the early days was primitive by modern standards, but in 
the Victorian and Edwardian eras it was right for the audience to which the 
cider makers were appealing. Advertisements played heavily on the health- 
giving properties of cider and some literature included testimonials from 
satisfied customers, who found it of benefit for various ailments, ranging 
from gout and rheumatism to ‘the stones’. 

Apart from the champagne ciders, the bulk of the trade remained in 
draught cider sold in wooden casks, until the advent in the early 1930s of the 
first really effective screw-stoppered flagon. For the first time cider became 
readily available in a convenient take-home container at a low price. The 
effect on sales was startling and the cider boom was accelerated, only to 
receive a setback with the outbreak of war in 1939. 

Five ‘lost years’ affected the cider firms just as it did other industries in 
Britain and the return to normality was at first slow and difficult. It was in 
the 1950s that the cider market received fresh impetus through the arrival of 
commercial television which made it possible to tell millions of people about 
cider. 

The Beverley sisters singing ‘Bring out the Bulmers cider’ are now just 
part of the history of modern marketing of this traditional drink, but it was 
the second great push that brought this traditional English drink into the 
twentieth century. In 1960 total national sales of cider were 18-6 million 
gallons—and in 1968 more than 26 million gallons were sold. This remarkable 
growth rate is continuing today with no sign of slowing down. The rustic 
image of cider is fading; it is not now associated with a mental picture of 
nineteenth century yokels in smocks. Just as the public no longer think of 


those in agriculture as “Farmer Giles’ types, so they have come to recognize 
cider as a drink worthy of serious attention. 


Juice being extracted from 
apples under pressure in one 
of the hydraulic presses that 
can press up to 1,000 tons 
of apples per day 





The cooper’s shop, which 
is responsible for 100,000 
wooden barrels still in 
circulation 


Planning for the future 


For the cider fruit-growers the change in tempo has brought many prob- 
lems. The legacy of a nineteenth century cottage industry development is 
seen in the continued existence of thousands of acres of orchards that were 
never intended to meet the present demand. The cider-making counties 
all have the same problem of changing over, with the minimum amount of 
hardship, from traditional orchard patterns of forty standard trees to the acre 
to the more profitable semi-intensive orchards with 160 bush trees per acre. 

Everyone agrees that the change must come. The traditional orchard, 
with grazing for cattle and sheep beneath the trees, has a place in a mixed 
farming economy. It provides a useful lambing area and shelter for stock in 
the winter. But this type of orchard has many disadvantages for the farmer 
who is anxious to make a profit from cider apples; not least is the fact that it 
takes fifteen years for a standard tree to achieve full yield. In addition, the 
height of the trees creates spraying and pruning problems. 

The bush tree, on the other hand, starts yielding five years after planting 
and can be in full yield in the eighth year. In the early years it is possible to 
increase income from the land by inter-cropping with wheat, barley or other 
crops planted between the rows of trees. 

When the trees are in full yield, every aspect of management is easier than 
in the old-style orchards. A number of fruit-growers have established bush 
orchards on the advice of the cider makers, who maintain advisory services 
and provide the trees from their own nurseries, but the process of change is 
inevitably slow. Already, in Herefordshire, the cider makers are working 
towards the next stage of development, with experimental bush orchards of 
600 trees to the acre and they are watching with interest the progress of 
commercial fruit orchards in Holland. The Dutch are planting 1,200 trees to 
the acre and there seems to be no reason why the lessons learned there should 
not be applied to cider orchards. The expansion of the cider market is playing 
its part in bringing new wealth to the countryside, just as those Victorian 
pioneers envisaged. The ‘Member for Cider’ would be well pleased with the 
result of his efforts. 
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H. A. Thomas, M.S. (Agric.Econ.), B.Sc., 
Regional Farm Management Adviser for 
the N.A.A.S. in the East Midland Region, 
discusses land as an asset, including funding, 
realization and retention. 


Capital Intensity 


in Agriculture 





A FARMER, like any other business man, is interested in the cash flow in his 
business and the way in which capital assets can be fully utilized to meet all 
the changing farming and family conditions. The objectives of a farmer will 
vary throughout his lifetime. As a young man starting in agriculture, he is 
keen to expand but is usually restricted by the amount of capital that is 
available. In the second stage in the mid-forties he will be concerned with the 
education of his family and consolidation of his position. In the early sixties 
he will be concerned with ensuring that he can conserve the wealth that he 
has built up. Farming is a personalised business and the degree of involvement 
of individuals within the family will vary. The extent to which the farmer will 
borrow money or transfer his control of his capital assets will vary depending 
upon the background, family circumstances, and outlook of the person 
concerned. 

Most readers will be familiar with the availability of credit from banks and 
other forms of credit such as various forms of leasing, contract hire, machi- 
nery syndicates, etc. and the financing of improvements to buildings through 
loans from the Land Improvement Company. The main source of long-term 
borrowing for land purchase is from the Agricultural Mortgage Corporation 
but some insurance companies, banks and building societies also offer such 
facilities. The method of repayment can be on a bank loan basis, i.e., repay- 
ment of a fixed amount of capital and interest per annum, or on a mortgage 
annuity method. In recent years there has been an introduction of a third 
method by which repayment of A.M.C. loans can be arranged through 
endowment assurance. Bearing in mind the wish of most farmers to retain 
control of capital assets, it would appear as though this type of lending is 
likely to increase in the future. 

Probably the least understood method of borrowing additional capital is 
the use of endowment assurances. Tax relief is given on most insurance 
policies provided that the premiums do not exceed one-sixth of the taxable 
income and that annual premiums do not exceed 7 per cent of the sums 
assured. A two-fifths allowance is allowed in full against the gross income. 
This is equivalent to a 16} per cent discount on premium (two-fifths of 
8s. 3d. in the £). In addition to obtaining tax relief and reducing direct 
taxation it is possible, by taking out endowment assurances with profits, to 
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build up a capital sum at the end of the term of assurance, which will be free 
of capital gains and direct taxation. Endowment assurances can be taken out 
for a variety of purposes such as repayment of education fees, borrowing 
money for the purchase of land, collateral for bank loans, obtaining loans 
from insurance companies, either on the full amount of capital or the 
surrender value of the policies, the provision of annuities, building up of 
capital in a pension fund for self-employed persons, provision for meeting 
estate duty, capital gains, etc. 

The A.M.C. will accept the assignment of a suitable policy as a method for 
repaying a loan secured against the first mortgage of agricultural land or 
buildings. Until recently this method was relatively unattractive because it 
was necessary to take out an endowment assurance policy for the full amount 
of the loan in advance. While this rule still holds for without profits policy, 
the A.M.C. and some insurance companies will now lend against with profit 
endowment assurance policies which will repay the outstanding loan when 
the policy matures. At maturity the sum payable, plus the accrued profits for 
bonuses, are sufficient to repay the loan in full and provide a surplus free of 
direct taxation. The A.M.C. requires 55-70 per cent coverage on this type of 
loan, e.g., they will advance up to £40,000 against a with profit endowment 
assurance policy of £28,000. Unlike an ordinary mortgage (annuity method) 
none of the principal is repaid during the life of a loan. However, a borrower 
pays interest each year on the £40,000 plus the premium of the endowment 
assurance policy. 

The advantages are firstly, that it provides valuable life cover during the 
term of the loan and should the life assured die within the mortgage term the 
loan may be paid off without a penalty. Secondly, the bonuses accrued by the 
end of the term may be sufficient to provide a sizeable nest egg even after the 
loan is repaid. The total net cost of borrowing over the whole period when the 
bonus is taken into consideration will usually be lower than the ordinary type 
of mortgage. Should the assured die early in the term, the cumulative profits 
may not be sufficient to meet the gap between the benefits and the amount 
of the loan. Therefore, a mortgage protection policy should be taken out to 
meet this difference. The major disadvantage of this method of borrowing 
money for purchasing land is that the annual net cost is higher than an 
ordinary mortgage during the early years of the loan, though in later years 
the position may be reversed due to the effects of taxation on the interest 
element. In a mortgage annuity loan the interest element is high initially and 
reduces later; with endowment assurance the interest element is constant 
for the whole period. 

An alternative method of raising capital would be to sell and lease back the 
land on a tenancy basis. In any selling and lease back arrangements, land is 
sold usually at below vacant possession prices and the gross rate of interest 
charged ranges from 4 to 5 per cent. If the majority of the capital released by 
selling land and leasing back has to be used to repay borrowed capital the 
total income will not change, but the disposable income will increase due to 
the cessation of the annual capital repayments. In addition, in some cases, 
land purchased at £200 per acre with a 10 per cent interest charge if sold ona 
5 per cent lease back basis could result in a saving of £10 ‘rent equivalent’ per 
acre. Each individual case will be different and will need to be looked at in 
relation to short-term and long-term assets and liabilities of a business. In 
some cases, the solution may be to extend the period or to change the method 
and source of borrowing to reduce the annual charges for repayment of 
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capital and interest rather than to sell and lease back the land. Apart from 
foregoing the benefits from an estate duty point of view and the long-term 
control of the land, the owner occupier who sells and leases back gives up 
the land appreciation gain. With land at £250 per acre, at current rates of 
4 per cent appreciation per annum, this would amount to £10 per acre per 
annum. 

If land prices continue to rise provision will have to be made to set aside, 
out of income, some form of saving to meet the longer-term taxation commit- 
ments and to enable the business to be transferred, and to make provision 
for retirement. It should be possible for a son or sons at the age of 21 years of 
age to take out a 30-40 year term endowment assurance coupled with a 
mortgage loan. This would allow sufficient capital for the farmer to retire 
with or without the purchase of an annuity, if contributions to a pension or 
acquisition of unit trusts had not been made through the lifetime of the 
farmer. At the end of the thirty-year term of endowment assurance, the with 
profit element would be sufficient to provide the older generation with the 
capital required to retire, possibly purchasing an annuity. Each generation 
would repeat the process and the family would retain ownership of the main 
capital asset—the land. The land can be used as collateral for borrowing 
money to provide cash for living, carrying on or expanding the business and 
the effect of direct taxation and long-term taxation would be reduced appre- 
ciably. 


Post-graduate Agricultural Studentships 


A limited number of post-graduate studentships will be awarded by the Ministry of 
Agriculture, Fisheries and Food, the Department of Agriculture and Fisheries for Scotland, 
and the Ministry of Agriculture for Northern Ireland for the academic year beginning Ist 
October, 1970. The studentships are available in the various branches of husbandry (including 
horticulture), farm management, agricultural or horticultural economics, agricultural or 
horticultural statistics, marketing, agricultural and dairy engineering (including farm 
mechanization and farm buildings), rural estate management and agricultural science. 


Applicants normally resident in England or Wales can obtain further particulars and 
forms of application from the Ministry of Agriculture, Fisheries and Food, Room 277, Great 
Westminster House, Horseferry Road, London, $.W.!. Applicants normally resident in 
Scotland should apply to the Department of Agriculture and Fisheries for Scotland, Room 63, 
St. Andrew's House, Edinburgh, !. Applicants normally resident in Northern Ireland should 
apply to the Ministry of Agriculture for Northern Ireland, Dundonald House, Upper 
Newtownards Road, Belfast, BT4 3SB. 


The closing date for the receipt of completed application forms is 28th February, 1970, for all 
applicants except those normally resident in Northern Ireland, for whom the closing date will be 
27th February, 1970. 


Awards are also available to post-graduate and post-doctoral students of agricultural 
science under the NATO Science Studentship and Fellowship Programme, which is intended 
to stimulate the exchange of students between member countries in the North Atlantic 
Treaty Organisation. The Scheme is administered for British students normally resident in 
the United Kingdom by the Science Research Council, State House, High Holborn, London, 
W.C.1., to whom application should be made by /st March, /970. 





G. B. H. Spear, N.D.Agr.E., Dip.Agr.E., 
Mem. A.S.A.E., F.1.Agr.E., Regional 
Mechanization Adviser for the N.A.A.S. in 
Wales, talks about precision drills and 

the value of 


Precision Drilling 





IN 1947 I was asked to visit a newly retired Royal Air Force Officer whom I 
later discovered had been responsible for designing the bomb-aiming equip- 
ment that enabled aircraft to drop bombs accurately on to enemy targets. 
The retired officer did not like playing bridge and wished to develop a drill so 
that his friend, a farmer, could plant turnip seeds at 10 in. apart along the 
rows. He was persuaded, instead, to develop a more useful drill and was 
provided with ‘segmented’ sugar beet seed which, at that time, was being 
produced experimentally at the National Institute of Agricultural Engi- 
neering. The drills that were available at that time had long seed tubes which 
delivered the seed from the seeding mechanism to the soil. 

It was imperative that if the seed was going to be drilled precisely at 1 in. 
spacing then the seeding mechanism must be virtually touching the ground. 
After approximately two years a drill with this characteristic was produced 
by Stanhay’s of Ashford, which was the forerunner of the present drill. 

There are now several manufacturers producing precision drills and the 
British Sugar Corporation, at their spring demonstrations, provide facilities 
for manufacturers to display their wares. Prospective purchasers can inspect 
the seedlings at the two-leaf stage on the day of the demonstration. 

Seeds have also been ‘pelleted’ in an effort to make the awkward shaped 
seeds into a regular size and weight. 


Drilling to a stand 


Various methods of planting seeds to give the required number of seeds 
per sq. ft have also been tried and it is now possible to drill a multi-row bed 
with seeds planted | in. apart in both directions. 

The National Vegetable Research Station has produced the following 
formula making it possible to calculate the optimum seed rate. 

272 x required plants per sq. ft 
Ib seed per acre =. ~-—_------— --—--—- —---- — - -- — 
seed count in thousands per oz « laboratory germination % 
field factor 

The field factor is to allow for the field emergence being less than laboratory 
emergence. This factor can only be arrived at on the basis of experience. If 
drilling is to take place when the soil is cold and the tilth not ideal, perhaps 
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only half the seed that is viable, according to the laboratory test, would give 
plants in the field. The field factor used would then be 0-5. In good conditions, 
the factor may be as high as 0-8 indicating that 80 per cent of the viable seed 
would be expected to give plants. 

An example of actual calculation of sowing rate is as follows: 


Number of plants required per sq. ft 30 
Number of seeds per ounce 27,350 
Per cent laboratory germination : 72 
Field factor : 0-6 

272 x 30 
- 6-91 Ib = 6 Ib 15 oz of seed per acre 
27-35 72 x 0-6 


Recent work at Wellesbourne indicates that with onions, the figure of thirty 
can be subtracted from the percentage laboratory germination figure instead 
of using a field factor. 

To eliminate the edge rows of beds which may give larger plants than the 
plants within the beds, the seeding rate can be varied with precision seeders 
along the outside rows. 

With the development of the Vegetable Processing Industry on the larger 
arable farms in the eastern part of the country, where there is no hand labour 
tradition, crops such as Brussels sprouts which have hitherto been trans- 
planted by hand are being drilled in the field where the plants will remain 
until they are harvested. 


Grouping system 

Various drilling patterns have been used in an effort to finish up with the 
plants spaced at a pre-determined distance which may be 2 ft sq. This can be 
achieved using the following grouping system. 


Grouped abreast Grouped in row Spaced along row 


Electro- chemical thinning 
Electro-mechanical thinning 
Hand thinning 





Weed control and harvesting techniques sometimes influence the drilling 
pattern of a crop. 

There would, of course, be no objection to planting the whole field at the 
spacing being regarded as optimum and, with the present knowledge of 
weed control, this technique may be possible with some crops. 


Harvesting 


The harvesting operation could be carried out with harvesters which are 
available, even though it may be necessary in some cases, e.g., carrots, to use a 
ridging body in front of the harvester for the purposes of separating the rows 
of carrots which could be lifted together with one harvester. Some of the 
vegetable harvesters may well be able to operate in the field directly and 
without any pre-ridging. 

Modern techniques employed by growers demand that the period during 
which a crop is ready for harvesting should be over as short a period as 
possible to allow for once-over harvesting. Work at the National Vegetable 
Research Station has shown that if direct-drilled cauliflower seedlings can, 
for example, germinate over a four-day spread, then irrespective of the weather 
during the next four months, that crop can be harvested over a much shorter 
period than if the seeds took a longer period, of say, seven days spread to 
germinate. 


Seed environment 


This indicates that much more attention should and could be paid to the 
environment in which the seed finds itself. It may be better to capsulate a 
seed where the environment can be controlled accurately, either by using a 
material such as vermiculite, or possibly a fluid drill using a gel of a pre- 
determined consistency, which could possibly contain an insecticide, a 
fungicide, together with any plant nutrients and moisture which may be 
necessary to enable the seed to germinate. 

At least one carrot grower in Norfolk prefers to drill his carrot seed on the 
surface of the soil after the ground has been specially prepared and a small 
groove made with the drill coulter before the seed is deposited on the surface 
of the soil. This enables the seed under ideal conditions to germinate evenly. 

Work on cauliflowers at Kirton Experimental Horticulture Station has 
shown that direct drilling of cauliflower used in conjunction with transplanting 
enables a continuity of supply to be maintained from the end of May until 
mid-August. 

The ‘day degree’ technique has been used for a long time by the Pea Crop 
Processors in an effort to spread the harvesting period over an acceptable 
time for the machines involved in the harvesting. 

With Brussels sprout seed of the Fl hybrid types costing £40 per Ib 
ungraded, it is possible with a well prepared seedbed and an accurate precision 
drill to plant 6 oz of seed per acre and establish a crop. Information is still 
required, however, on protecting the crop against hares, pigeons, partridges, 
etc. 

Seedbed preparation demands much more attention than many growers 
are prepared to exercise. It is something, however, which determines the 
time when the crop is harvested and the percentage of germination of seeds 
in the field. In other words the field factor can vary considerably. 
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Chopping out // 
position 


A probe under the machine is arranged at a suitable 
Yeight to make contact with the leaves of the seedlings 
#5 it moves forward along the row. As soon as the probe 
touches the first leaf of a seedling, an electric charge 
is conducted to earth through the seedling, causing the 
electronic circuitry to send signals to the control 
system which moves the hoe to the selection position, 


/ \ position 


Method of Thinning 


A probe under the machine ts arranged at a suitable 
height to make contact with the leaves of the seedlings 
as it moves forward along the row. As soon as the probe 
touches the first leaf of a seedling, an electric charge 
is conducted to earth through the seedling, causing the 
electronic circuitry to send signals to the control 
system and shuts off tho herbicide 





Precision seedbeds, precision drilling, possibly using a temperature seed 
treatment, together with a method of controlling the environment of the seed, 
are all factors which will ensure a continuity of production. Systematic 
clearance of the land after once-over harvesting, making the land available 
for the next crop at an early date are factors which can increase profitability 
of the farm. 

If precision drilling on a well prepared seedbed produces an even braird 
then the seedlings must be thinned out to a ‘stand’. Various methods such 
as electro-chemical and electro-mechanical thinners can be used for this 
purpose. It must, however, be emphasized that precision equipment of this 
type demands that there are no weed seedlings in the row of seeds, otherwise 
the chemical or mechanical eliminator will be actuated by a stray seedling. 


Granular Applicator 


Band Sprayer 


‘schrseteot 














Precision Drill 


It is, therefore, necessary to use a band sprayer on the precision drill in 
order to apply a pre-emergence herbicide to the seedbed. 
Seedlings also have to be protected from soil pests and for this reason an 


insect granule applicator may also be necessary and form part of the attach- 
ment to the drill. 


Approximate weight of seed in lb per acre at different spacings and row widths 
turnip, swede, cabbage, Brussels sprouts, etc. 


Seed approx. weight per acre in lb at row width 
Spacing per 


18in. | 19in. | 20in. | 21in. | 22in. | 23in. | 24in. | 2Sin. | 26in. | 27in. | 28in. 


3-20 | 3-03 | 2-88 | 2-74 | 2-62 | 2-50 | 2:40 | 2-30 | 2-21 | 2-12 | 2:04 


2°40 | 2:27 | 2-16 | 2:06 | 1-96 


1-88 | 1-80 | 1-73 | 1-65 | 1-58 | 1-52 | 


1-92 | 1-82 | 1-73 | 1-65 | 1-57 | 1-50 | 1-44 | 1-38 1-32 | 1-27) : 


1-60 | 1-51 | 1-44 | 1-37 | 1-31 | 1-25 | 1-20) 1-15 I-11 | 1-06 | 1-02 | 





1:20 1:14) 1-08 1-03) -98 -94) -90, -87| -83| -79| -76) 





80-76) +72) -69| -66| -63) -60| -58| -56| -53| +51) 
PRA spe eae Pik See eal eee 
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There will, I am sure, be further developments in the future and there may 
be an effective method of controlling the damage that French partridge, hares 
and pigeons can do to seedlings after they have been thinned, having been 
protected against weed infestation and soil pests. 

With precision work of this type it is important to ensure that the seed 
chosen is graded correctly. Seed grades and sizes which have been agreed by 
the Agricultural Engineers Association and the Seed Trader Association of 
the United Kingdom are: 





Seed Size Size Approximate 
grade decimals metric size 
inches millimetres fractions inches 





Low limit High limit 
049 to -059 1-25 to 1-50 3/64+ to 4/64 


059 to - 1-50 to 1-75 4 64 





‘069 to - 1-75 to 2-00 4 64+ 


079 to - 2-00 to 2- 564+ 
2 


‘O89 to - 25 to 2. 6 64 
099 to - . 2-50 to 2-75 6164 % 
-109 to - 2-75 to 3-00 7/64 
118 to 3-00 to 3-25 | 8 64 : 
128 to «I. 3-25 to 3-50 8 64+ 
138 to 3-50 to 3-75 9 64 
-148 to -157 3-75 to 4-00 10 64 
‘157 to -167 4-00 to 4:25 10 64 
4-25 to 4-50 11 64 
‘177 to -18 4-50 to 4-75 11 64 
187 to - 4-75 to 5-00 12 64 


‘197 to: 5-00 to 5-25 13 64 





‘206 to 5-25 to 5-50 13 64-4 


216 to - 5-50 to 5-75 14 64 





Champion — late September 


Undoubtedly involvement in growing sprouts for 
changing techniques for labour saving are recognized, 
high returns will be assured 


Brussels 


Sprout Growing 


P. B. Tatham 





InN the April 1969 issue of Agriculture, Andrew Brown described the steady 
move away from traditional hand harvesting to a system of mechanized 
harvesting that has taken place within the Brussels sprout industry. The 
underlying causes for the change are straightforward. Hand labour for the 
relatively unpleasant task of field picking is becoming more difficult to find 
and, in times of rising wages with a policy of steady food prices, this can only 
hasten the inevitable trend towards mechanization. There is also a real desire 
to improve the quality image of the product and, quite fortuitously, the 
opportunity for better quality control goes hand-in-hand with the precise 
cultural and mechanical requirements laid down for mechanized harvest. 

The change-over, of course, has not been all that rapid; in fact the impact 
on the retail trade has been hardly felt, and this reflects slow progress in the 
development of field harvesting equipment, out-of-date marketing arrange- 
ments which offer no contract basis for supply and sale, and quite a number 
of unanswered technical problems. Andrew Brown in his article reviewed the 
position from the machinery angle and discussed systems of handling. This 
article is concerned with the behind-the-scene changes in growing techniques 
arising from the experimental work done by the N.A.A:S. and allied research 
organizations. 

In the traditional system a grower will pick over his crop about three times 
in a season, picking down to an acceptable market size of sprout, and even- 
tually selling about four-five tons per acre in total. He would like to pick 
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more frequently and experiments have shown that this leads to increased 
yields, but there is the problem of labour availability and cost. The best of 
these pickings might only yield two tons per acre. At a single destructive 
harvest, which is what mechanized harvesting has come to entail, this clearly 
would not be acceptable. To allow free access, field picked crops are grown 
at a spacing of about 30-36 in square, plants grow large and provide a full 
cover, and the correctness of this density for field picking is not in question. 
With single harvesting the need for access for picking imposes no such 
restriction, and spacing trials have established that overall yields can 
easily be maintained and even exceeded by increasing plant density. Close 
spacing gives smaller buttons and taking this into consideration the optimum 
density is around 14,000 plants per acre, nearly three times the traditional 
density, and a spacing of 21 in. sq. has becume the accepted recommendation. 
The specialist freezing trade which requires a smaller button has for many 
years grown sprouts at even closer spacing in order to control button size. 


18 18 in. 24 « Zin. 3 ~ Win. 


The effect of density on a single variety. Something between 18 and 24 in. square is 
required for yield and button size 


Variety 

Choice of variety is important and there are good and not so good types 
available, but following exhaustive testing there is now a recommended list 
of varieties. In many cases, varieties have a dual purpose; they fit well into 
either system, but for single harvest, varieties must exhibit a certain degree 
of natural uniformity of stem shape and size and of button development to 
be really suitable. Many of the older established varieties fall short of this 
requirement, while on the other hand new F, hybrid types with inbred uni- 
formity appear to have definite advantages for mechanization, provided that 
their yield performance is satisfactory. 

It would be quite an impossible situation if single harvesting were to be seen 
only as an opportunity to harvest high yields during the midseason period. 
Time of harvest cannot be left to chance and growers must work from a 
pre-planned continuity sequence. Researchers were very soon to recognize 
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this problem and advisers are now able to give a programme to cover most 
of the season. The question is essentially one of variety again, but as sprouts 
do not exhibit seasonality in the way the cauliflower crop does, the problem 
was to pick out varietal tendency towards early and late development and to 
exaggerate this characteristic by cultural means. The list below, which is not 
exhaustive, gives a broad grouping of most of the commonly recommended 
varieties into their natural season. 

Varieti Rai 

Early: Early Half Tall Hansen 

Peer Gynt (F, hybrid) Sluis en Groot 

Topscore (F, hybrid) Gebrs. Sluis 

Stiekema G. J. Wouda 

Focus (F, hybrid) Daehnfeldt 


Champion Pinetree 

Thor (F, hybrid) Gerbrs. Sluis 
No. 10 A. R. Zwaan 
Vremo (vars) Van der Ploeg 


Midseason-late: Frigostar (F, hybrid) Gerbrs. Sluis 
Roem Van Kloosterburen J. Kats 
Gravendeel Nunhem 


Topgrade (F, hybrid) Gerbrs. Sluis 
Gronalto Gerbrs. Sluis 
Unigrade (F, hybrid) Gerbrs. Sluis 
Late Supreme P. de Jongh 
Rollo A. R. Zwaan 
Seven Hills P. de Jongh 


Of the various cultural manipulations possible, the use of different sowing 
dates does not have any wide application. For most harvests, it is common 
practice to sow when good seedbed conditions can be obtained in March. 
Ironically, late sowing, far from delaying maturity, has generally given rise 
to rather weak, low yielding crops which do not stand well. Early sowing on 
the other hand is very necessary for early harvest. 

There is a demand for sprouts as early as mid-August, but unless prices are 
extraordinarily high yields that can be obtained at that time are not economic. 
By early September, four tons per acre can be achieved, but success generally 
in this period depends on sowing under protection in late February-early 
March and subsequent planting in early May. But the development that 
really made early production feasible was the use of the technique of stopping 
the plants, essentially the removal of the apical bud, which encourages rapid 
development of axillary buttons. This operation, at present a tedious hand 
job, is done a number of weeks in advance of harvest to allow time for maxi- 
mum effect and the interval increases as the season progresses. (Experiments 
are in progress on the use and application of chemicals for this operation.) 
The need for stopping ceases for harvests after the end of November. 


Direct drilling 

There is much to be said in favour of the standard procedure of seedbed 
raising and transplanting the Brussels sprout crop. Despite this, many will 
wish to direct drill. Much of the information on varieties and cultural 
methods is readily applicable to direct-drilled crops, but problems in obtaining 
an early seedbed may make the earliest production difficult on all but the 
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lightest soils. At the other end of the season, direct drilling has proved a 
useful technique for late production. Ultimately, successful single harvesting 
in February and March will depend on the development of suitable late 
maturing, frost resistant varieties. Much success has been achieved by direct 
drilling as late as the middle of May, using existing late maturing varieties 
such as Rollo and Seven Hills, as this technique overcomes the problem of a 
midsummer transplanting check and allows steady growth to continue well 
into the autumn. 


Weeds, pests and chemicals 


The various control measures, whether mechanical or chemical, that are 
required in the traditional system for weeds and pests were relatively easily 
carried out in the widely-spaced crops when the need arose. In a high density 
single-harvest crop giving full ground cover earlier and always making access 
more difficult more effective and lasting measures were needed. A wide range 
of herbicides is now available offering both pre-planting residual and post- 
planting residual and contact application, which is a considerable improve- 
ment on the sole recommendation of sodium monochloracetate. Very 
effective herbicides are also available for pre-emergence use in drilled crops, 
but complete chemical weed control poses more problems than with trans- 
plants in view of the long period of establishment. 

The development of granular organophosphorus insecticides with limited 
persistance has overcome for some time at least, fears of a build-up of 
resistance by the cabbage root fly to successful control measures. Additionally, 
a granular treatment in high-density crops is clearly an improvement on the 
original control recommendation which depended on a spot drench. For 
aphid pests as well, granular materials with systemic action have allowed the 
perfection of a control programme which offers good protection throughout 
the difficult late summer period. Machinery which gives accurate application 
of very low quantities of granules per acre is available. 


Future trends 

Readers will realize that the change from traditional field picking to a 
mechanized single harvest system is not simply a question of buying machin- 
ery. Existing growers and newcomers alike should recognize the precise 
requirements of the newer techniques and regard them almost as rules before 
embarking wholeheartedly into the venture. Undoubtedly, involvement in 
growing for mechanization will mean high costs and high returns must be 
assured. This is a feature of yield and quality which the technical develop- 
ments outlined in this article are really all about. 

Even if there has been no revolution in growing methods in the industry as 
a whole, almost everywhere, labour costs are rising to a point where many 
established traditional growers are becoming extremely interested in labour- 
saving approaches. With the intensive studies into handling systems that are 
now taking place, and with continued advances on the technical scene, 
particularly with regard to varieties for specific seasons, the pace of the 
change-over to single harvest may well intensify during the next few years. 





This article has been contributed by P. B. Tatham, B.Sc.( Agric.Botany)(Hons.), who is 
located with the National Agricultural Advisory Service at the Efford Experimenta! Horti- 
cultural Station, Lymington, Hants 
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Herbicides and the 
Cropping of Land 


S. A. Evans 





THE word ‘rotation’ can seldom be used today for it implies a pre-determined 
succession of crops but the reasons why rotations were developed cannot be 
dismissed. The changing crops and their associated cultivations discouraged 
the build-up of pests, diseases and weeds or the exhaustion of soil fertility. 

Today we have fertilizers, pesticides and chemical weed-killers that can 
overcome many of these problems but the difficulties of intensive cropping 
with farm crops remain formidable. Arable systems continue to involve a 
sequence of different crops although the rigidity of rotations has disappeared 
and the concept of ‘break crops’ introduced instead. The purpose of these 
crops is mainly to prevent the build-up of diseases or pests for which there 
is no chemical control. Sometimes the reason may be to control a particular 
weed. The widespread availability of weed-killers, however, has been one of 
the important factors leading to the more flexible approach to cropping 
sequences. Herbicides have allowed us to reshape our ideas on various 
aspects of crop production. 

The possibility of eliminating all the weeds in our fields seems remote. It 
would be necessary to achieve a complete kill of weeds each year and prevent 
invasion of weed seed from outside sources, to exhaust seed reserves in the 
soil. The control of residual weed populations would be uneconomic for 
many years. Weeds and weed-killers will, more likely, remain the constant 
companions of agriculturists. 

An intrinsic effect of continual spraying is to change weed populations. 
Weeds susceptible to treatments decline in numbers over the years; weeds 
which are resistant may increase. Changes in the population of annual 
broad-leaved weeds have been apparent in cereal crops. 

Evidence has accumulated in recent years that today’s weed populations 
often have little effect on the yield of cereals and spraying, still carried out 
extensively, is now more a form of insurance against difficulties at harvest 
time than a means of producing heavier crops. Weed contamination can 
lead to grain losses at harvest and may increase the cost of preparing grain 
for storage. The value of spraying, in these terms, depends upon the efficiency 
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of combine use. Losses at the combine of 5 cwt of grain per acre, which has 
been recorded, can make nonsense of values claimed for spraying. 

Reduction in the extent of spraying cereal crops may lead to a new shift in 
weed populations, although, in a few trials where spraying has been omitted 
for several years, no rapid change in broad-leaved weeds has been apparent. 

The intensification of cereal growing, stimulated by herbicides, is respon- 
sible for the increasing importance of couch and wild oats, and the deficiencies 
in our chemical armoury are now being revealed by the widespread occur- 
rence of these weeds. 

It is recognized that yields of successive barley crops decline at least for 
a number of years. Poorer crops are less likely to compete with couch and 
it is vital in such situations that particular attention is paid to couch control. 
It is easy, in intensive barley growing, to slip into the spiral where couch 
takes advantage of moderate crops and then in turn becomes competitive and 
so further reduces the yields of crops. Autumn stubble treatment is the key 
to couch control. Current methods of control involve the use of cultivations 
and chemicals, the two often being closely integrated. Prompt action im- 
mediately after the crop is off the land is necessary and operations should 
continue through the autumn. The buds along the rhizomes of couch are 
analogous to seed and by stimulating them to grow into a shoot by cultiva- 
tions and subsequently killing them, the infestation potential of the weed is 
reduced. The kill of these shoots can be achieved by chemicals or by cultiva- 
tion. Both translocated and root absorbed chemicals, too, can be made more 
effective by first chopping up the couch. The advantage of herbicides is that 
they give added flexibility to stubble treatments. The spraying machine may 
be able to get on to the land when cultivation implements cannot, or may 
provide a rapid means of temporarily stopping couch growth until more 
positive action can be taken. 

Whilst the reduction of couch infestations is a problem which has stimulated 
much research and many new ideas in recent years, the development of the 
most economic techniques to prevent a nucleus of couch, often found in 
many fields, from expanding dangerously has been left to farmers themselves. 
The art of autumn cultivations is open to much discussion. Most successful 
farmers seem to rely mainly on cultivations, bringing in herbicides as an 
adjunct where they consider they may help. These farmers, it ought to be 
added, also produce the better cereal crops, which in themselves do much to 
suppress couch. It is an interesting observation that some of our cleanest 
farms grow a large proportion of cereals. Couch need not develop into an 
intractable problem. 

Normally, correct herbicide treatments leave no residue problem in the 
soil or plant because the dose recommended takes into account the persistence 
of the chemicals. Most instances of damaging residues in the soil are a result 
of over-dosing where, for example, a spraying machine has continued to spray 
whilst stationary. 

Nevertheless, hazards do exist which can only be overcome by planning 
herbicides use with crop sequence in mind. Sometimes complaints are heard 
of damage to brassica crops planted after lifting early potatoes treated with 
residual herbicides. Residues of 2,3,6-TBA can persist in the straw of treated 
cereal crops in sufficient quantities to affect some glasshouse crops when the 
straw is incorporated in manure or used in bales as a rooting base. 

The failure of treated crops can give the farmer the problem of what 
replacement crop he can grow. One advantage of monoculture is that a 
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residue of herbicide in the soil will not affect cropping of the land. Simazine 
‘may be used on black currants; residues from year to year are unimportant 
until such time as the black currants are grubbed up and another type of crop 
planted. At this stage simazine residues can cause crop failure. 

The economics of herbicide use has, so far, been given little consideration. 
Profits should improve by using herbicides but what level of weed control is 
most profitable and how is it best achieved? Is the regular spraying of crops 
really justified? The search goes on for new herbicides to supplement those 
we already have. It is not inconceivable that we could eventually have a herbi- 
cide for every crop and weed association. It will become increasingly impor- 
tant, from the point of view of both the commercial organizations developing 
and producing chemicals and the individual farmer using them on his fields, 
to be able to analyse costs and benefits. 

The influence of herbicides on profitability is not the only consideration in 
their use. In particular, their long-term effects need understanding. The 
importance of weeds will change, either directly under their influence or 
indirectly by changes in husbandry practices brought about by the introduc- 
tion of herbicides. Herbicide use may affect the soil, too, by consequential 
changes in cultivations. The emergence of weeds resistant to herbicide, 
analogous to DDT resistant flies, is not yet apparent and, in view of the large 
range of alternative herbicides in use, seems unlikely. 

Mixtures of various chemicals are likely to be increasingly developed. 
Some herbicide products for cereals already contain three or four different 
chemicals. To these may be added foliar nutrients and growth regulants, like 
cycocel, to stimulate the crop into the sort of growth we want. In addition, 
we may also want to use a fungicide or insecticide. Such developments will 
need to be carefully controlled. There is evidence that interaction can occur 
between chemicals. Chemicals can produce side effects, such as encouraging 
pests or diseases, although the practical significance of these effects at the 
moment seems negligible. 

Most of us can remember the time when chemical weed-killers were no 
more than a startling treatment imposed on an existing system. We have 
travelled far since then. Herbicides are now an essential thread in the fabric 
of crop production, producing a distinct pattern which would otherwise be 
unattainable. They have to be used with consideration of their effect not 
only on the crop being treated but on the whole system of arable farming, 
influencing as they do weeds, soil conditions, cultivations, plant spacing, crop 
growth, rotations and mechanization from seeding to harvesting and storing 
the crop. 


Welfare of Livestock 


Codes of recommendations for the welfare of cattle (including calves), pigs, 
domestic fowls. and turkeys, as approved by Parliament in October, 1969, have 
now been printed and are being issued free to all those concerned with the keeping 
of livestock of the four species concerned. 

Anyone in England and Wales keeping livestock of one or more of these species 
who does not receive relevant codes by 31 January should apply to his Divisional 
Office for the code or codes required. Welsh language versions of the codes are 
being prepared and will shortly be available free on request from Divisional 
Offices in Wales. In Scotland applications should be made to the Department of 
Agriculture and Fisheries for Scotland, Animal Health Branch, Room 529, 
Chester House, 500 Gorgie Road, Edinburgh, EH!1 3AW. 





P. J. Attwood 


Developments in 


Weed Control in Agriculture 





THERE has been an impressive growth in the use of herbicides in recent years 
and many new substances have been brought on to the market. Over the 
past two or three years, however, only a few of the new commercial intro- 
ductions for agricultural use have properties which enable dramatic changes 
in husbandry techniques to take place. Examples of those which do are 
EPTC for couch control in potatoes and phenmedipham for post-emergence 
weed control in sugar beet. New husbandry techniques using older herbicides 
have been developed, the place of paraquat as a husbandry tool being con- 
solidated, for example, and the method of use of TCA has been re-appraised 
so that this chemical seems likely to be taking on a new lease of life. Methods 
of herbicide application have not gone unchanged and there are signs, at 
last, that active steps are being taken to introduce granular herbicides for 
agricultural use. This article sets out to review some of these developments. 


Wild oat roguing 


Wild oats have spread alarmingly in recent years and are a serious scourge 
of many farmers. It is understandable that herbicides are seldom used when 
wild oats first appear on a farm, since they will not repay their cost in very 
low populations and are in any case most likely to allow some seed to be 
shed. Once they are established it is, however, a difficult, long term and 
expensive job to eradicate them. Speedy action in the form of hand-pulling 
is called for when wild oats first appear and this method will also be necessary 
after several years use of herbicides on a heavily infested field, if the residual 
population is to be prevented from causing heavy re-infestation in future 
crops. Hand roguing is a tedious job, made irksome by the present need to pull, 
carry off and destroy all wild oat plants if the effort is to be worth while. The 
Weed Research Organization’s development of a glove for chemically 
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treating wild oats by hand to prevent them setting viable seeds, shows 
promise of making this job much less tiresome by removing the need to 
carry off plants. The commercial development of this aid to wild oat control 
is being actively considered but no one should delay hand-pulling low wild 
oat populations by traditional methods wherever possible pending the 
marketing of the gloves. 


Couch 


Couch grass is another scourge of cereal growers in spite of the widespread 
availability of herbicides for many years. Growth studies of couch in competi- 
tion with various crops have shown how vital it is to prevent couch making 
unchecked growth once cereals have ripened. Here, efficient high capacity 
harvesting equipment and the development of speedy labour saving methods 
for clearing straw from stubbles are excellent aids to efficient weed control. 
The results of many trials show that cultivations are the key to successful 
couch control, through breaking dormancy in the rhizome buds. This not 
only uses stored food reserves which will not be replenished if subsequent 
cultivations or herbicide applications are suitably timed, but also allows the 
development of more growth points through which herbicides may act. 

One system of couch control in stubble developed by the Weed Research 
Organization is to cultivate as soon as possible after harvest and to suppress 
any couch regrowth with doses of about 40z/ac a.i. of paraquat (1 pt/ac 
Gramoxone) repeated at fortnightly intervals, or less frequently according 
to the rate of regrowth, until the field is ploughed or frost stops growth. This 
system has been successfully adopted by many farmers but those with many 
acres of couch infested land and a low labour force find the cultivations a 
limiting factor. In the South West Region, N.A.A.S. trials have demonstrated 
how the use of repeated applications of even lower doses of paraquat without 
any initial cultivations may give adequate couch suppression, where the main 
species present is Agrostis gigantea, and eventually lead to successful control. 

Another development in couch control is the revision in the methods of 
use of TCA. The more recent trade recommendations, based on commercial 
trial work, are for far fewer cultivations to incorporate it than were previously 
required and for only one application of the total amount rather than the 
split application previously suggested. It will be interesting to see whether 
the promotion of a much less laborious method of use will increase the 
popularity of this relatively old herbicide and whether it will be effective. There 
is an inherent difficulty with all mobile soil-applied herbicides in giving 
suitable dose recommendations that will ensure effective weed control under 
various unpredictable weather regimes on various soil types, yet leave 
insufficient residues to harm the succeeding crop. 

Another method of use for TCA that is currently attracting a great deal of 
interest is its application through a combined rotary cultivator/sprayer. This 
piece of equipment, developed by the Edinburgh School of Agriculture, is 
easily adapted from certain rotary cultivators by the addition of a spray boom, 
tank and pump, parts which are commercially available as a conversion kit. 
Very little critical trial work has been carried out with this equipment apart 
from that done in the east of Scotland, but farmers and contractors in other 
areas have been quick to see the advantages of a ‘once-over’ treatment for 
couch control and a surprising number of machines have been in operation 
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with 
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sowing peas, onion sets, on asparagus beds, 


rhubarb ; bush fruit. For new strawberry 
plantations apply 4 gallon per acre just 
before planting. 


HERBON PABRAC 2_ beforetransplanting 
lettuce under glass or outdoors ; after trans- 
planting celery; after sowing spinach. 


HERBON PINK 4fter sowing lettuce. Before 
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with 3 ibs of Herbon Purple per acre. 
Incorporate into the top 4 in. if the soil is 

very dry. 


HERBON TARTAN for raspberry and other 
cane fruits; asparagus 2 galls. per acre on to 
standing weed from December to February. 
For potatoes apply 1 gall. per acre after 
ridging 


HERBON BLUE 5 Ibs. per acre onto 
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roses, nursery stock and conifers; straw- 
berries, gladioli. 
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Red for light soils. 
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themums, apple mildew and scab. 
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seedlings, after planting chrysanthemums, 
tomatoes under cold glass. 
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emergence in cabbage, onions, kale. 
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while preventing further weed growth for 
several months. 


*40% C.1.P.C. for flowering bulbs, carrots, 
onions, lettuce, shrubs. 


*Approved by the Ministry of Agriculture. 


THE HERBON APPLICATOR MAKES TESTING OF SMALL AREAS SIMPLE; 
ALSO SERVES AS AN EFFICIENT MEANS OF TREATING ANY SMALL AREA 


COST 47s. 6d 
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EACH, WITH TWO TRIAL 


PACKS 


HERBON LIMITED, DOWNTON, SALISBURY, WILTS. 
Telephone: DOWNTON 861 
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over the past year. The equipment can, of course, be used to apply other soil 
acting herbicides and it may prove to be ideal for getting the best results from 
the very volatile herbicide EPTC. 


New blackgrass herbicides 

Blackgrass is a less widespread problem in Britain than couch and wild 
oats although it is very troublesome in some areas where winter cereals pre- 
dominate. Stimulated by the much more widespread occurrence of this weed 
in Europe, which thereby forms a big potential market, manufacturers have 
put a great deal of effort into developing blackgrass herbicides. This has 
recently led to an increase in the number of materials commercially available 
in this country. For use in winter wheat one can now choose between six 
different chemicals which are sold under ‘approved’ labels: 


tri-allate—for pre-sowing use; 
terbutryne and methabenzthiazuron—for pre-emergence use; 


barban, metoxuron and methoprotryne/simazine—for post- 
emergence use (the last in eastern counties only). 


In addition, several other products are in the experimental stage and could 
possibly be made available during the coming season. 

Since all of these except barban and tri-allate give some degree of control 
over various annual broad-leaved weeds, and all except methoprotryne/ 
simazine give some, but varying, control of wild oats also, the problem of 
choosing the right material for use in particular circumstances can be 
complex. 


Grassland 

The development of herbicide mixtures containing benazolin has been 
helpful to some farmers who previously had their new sown swards swamped. 
by chickweed. In established grass, docks appear to be assuming more 
importance in intensively managed units. Two herbicides recently introduced 
commercially for dock control are a dicamba-based mixture and asulam. 
The former is harmful to clovers on which the latter will have little effect at the 
recommended doses. Asulam was originally in trials for the selective control 
of various grass species. Fortunately, ryegrass species are the most tolerant 
and at the dose which gives reasonable dock control many other grasses only 
suffer a temporary setback. The up-to-date label recommendations must, 
however, be read carefully. This is particularly important if the grass to be 
treated for dock control is near maximum utilization and does not contain 
ryegrass to any great extent. 


The Weed Research Organization has continued to carry out work on 
the selective use of herbicides in grassland to alter the balance of grass 
species. Information is accumulating on how herbicides may be used to assist 
direct drilling or minimum cultivation techniques for the production of new 
leys or fodder crops, and also the regeneration of existing swards without 
ploughing. At present there does not seem to be much demand for such 
techniques but a continuing pressure to improve the productivity of grassland 
could make them very valuable. 
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Application 

Small surveys carried out by the N.A.A.S. and the National Institute of 
Agricultural Engineering have indicated how badly many spray machines are 
maintained. The standard of operation is also frequently very low. It is a 
tribute to the safety margin built into most modern herbicide recommendations 
that there are relatively few complaints of trouble compared with the number 
of occasions on which faulty spray applications must have been carried out. 
There have recently been more complaints about herbicide drift and one 
reason for these may be the tendency to use lower volumes of water with 
consequential smaller droplet size. One of the time consuming parts of crop 
spraying is the task of filling the tank with water. Any reductions in the 
amount of water needed for herbicide application brings a welcome dividend 
in lengthening the time a sprayer can stay in the crop between replenishing 
supplies. Low drift nozzles and oscillating spray heads for applying lower 
than normal volumes at low pressure levels have been developed but have 
not proved acceptable for the application of all types of herbicides. Their use 
is, however, slowly increasing. 

The application of herbicides in granular form is another way of reducing 
drift hazards. There are some chemicals which are already used this way 
in horticulture, mostly through hand held applicators. Some herbicides are 
being used experimentally in granular form on agricultural crops. Amongst 
these are lenacil, EPTC and tri-allate. The latter two are volatile and the 
granular formulation has clear advantages in reducing the need for the rapid 
thorough incorporation which is required when they are applied to the soil 
as liquids. In the case of tri-allate, work at the Weed Research Organization 
has shown that it may not be necessary to incorporate the granules at all 
when they are used for wild oat control. It has been demonstrated that the 
herbicide will move as a vapour and enter the plant at and just below the 
soil surface. 

It is not yet clear whether any of these granular formulations will become 
commercially available; if they do their acceptability will depend to a large 
extent on the provision of suitable large-scale application equipment. 
Most of the machines available have fairly serious drawbacks, but faced with 
a demand from horticulturists for larger machines and the potential use of 
these in agriculture some machinery manufacturers are actively developing 
equipment. In the early days of herbicides they were often applied as dusts 
but associated problems with them made wet spraying more popular. Granu- 
lation was suggested during those early days but in spite of the many advances 
made over succeeding years, the promotion of granular herbicides is only 
just beginning. 


Binder for ‘Agriculture’ 


Readers will be interested to know that a binder to hold their copies of ‘Agriculture’ 
is available. 

The binder comprises two stiff covers bound in dark green material and joined 
together by a spine covered in similar coloured leatherette on which the title 
‘Agriculture’ is embossed in gold lettering. It holds twelve copies of the journal. 

The price of the binder is 12s. 6d. (by post 14s. 2d.) and is obtainable from 
H.M.S.O., P.O. Box 569, London, S.E.1., Government Bookshops (addresses on 
page 98) or through any bookseller. 
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A Hill Farm in Merioneth 


D. T. D. Davies 





PROFESSOR E. G. Bowen in his book The History of Merioneth quotes an early 
historian and traveller—Geraldus Cambrenis—who during his travels 
throughout Wales in 1188 refers to Merioneth as being rougher, ruder and 
more awe-inspiring than anything else he had seen throughout his travels. 
The majority of the hill farms in Merioneth contain large expanses of rough 
grazing and this to a large degree dictates the system of farming and governs 
the level of production. 
A typical Merioneth hill farm falls into three major divisions: 

1. Bottom land or cultivable acreage. 

2. Ffridd or enclosed hill. 

3. Mountain. 


Caerffynnon, Bryncrug, Merioneth, falls broadly into the above categories. 
The farm which overlooks the beautiful Dysynni Valley and Cardigan Bay 
has a south-westerly aspect and, being situated in a 50 in. rainfall area, grass- 
land production provides few problems. In terms of altitude, the farm extends 
from 400 to 1,100 ft but much of the ffridd area is extremely difficult and 
steeper than | in 3 in places. The acreage extends to 399, but of this total 
165 acres of the mountain remain unimproved. 

The holding was taken over by Mr. Alun Evans in December 1960 on the 
retirement of his father. At present, an agricultural student is employed 
annually but use is made of local contracting services. Hard work, coupled 
with sound managerial skill and good use of existing resources, has been 
responsible for the rapid changes that have taken place in the stock-carrying 
capacity of the unit over the last eight years. This is shown in Table | on p. 80. 


Reclamation 

Land reclamation has featured prominently in the overall development 
and it is this factor more than anything else that is responsible for the expan- 
sion. Over the last eight years, 180 acres of very steep bracken, ffridd and 
mountain land have been reclaimed by ploughing, pioneer cropping and 
reseeding. 

Mr. Alun Evans is an advocate of pioneer cropping as an important aid to 
controlling bracken and results to date, despite high costs, certainly justify 
this policy. Initially, the land is ploughed and sown during the first year to 
rape and Italian ryegrass. The Italian ryegrass remains down for two years 
before being reploughed or rotavated and sown to a permanent seed mixture 
based mainly on S.23 perennial ryegrass. 
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Changes in stock numbers 
1961 1969 Future target 
Beef cows 7 40 50 
Other cattle 21 75 90 
Breeding ewes 315 700 900 
Ewe lamb replacements 130 160 215 


To date, all the ploughable land has been improved, but a challenge still 
exists in improving the mountain, which is of a very different nature from the 
ffridd. Here the soil is formed entirely of acid peat underlying a thick cover of 
bilberry and heather. Improvement has already commenced but the approach 
will be from the surface after initially correcting the lime and phosphate 
deficiencies in the soil. 

The success of this venture will to some extent govern future increases in 
stock numbers. Considerable attention has been given to fencing in grassland 
improvement. This allows rotational and controlled grazing to be practised 
wherever possible. 


Cattle policy 

The Welsh Black breed has its natural home in the hills of Merioneth and 
the breed thrives under extremes of climate. The Welsh Black commercial 
suckler herd which calve in January-February, graze the improved hill 
throughout the summer and combine well with the sheep in maintaining the 
high quality of the sward. Now a pedigree herd is being established. The 
demand for female breeding stock in the locality is an inducement towards 
this development. 

The policy with cattle is flexible, production being geared to meet market 
demands. Before 1968, suckled calves were sold in the autumn sales but the 
disappointing and unsteady market has meant a change of policy. Store cattle 
are now sold between the ages of 14 and 18 months, with the best quality 
heifers kept on as replacements. 

To cater for a higher proportion of cattle during the summer months 
invariably means that high output must be obtained from grass. It was for 
this reason that paddock grazing of store cattle was introduced last year as a 
means of achieving this objective. A six-acre field was subdivided into six 
one-acre paddocks. Twenty-five store cattle weighing 400-500 Ib per head 
were turned into the first paddock on the 29th April. The paddocks were 
devised to provide a 2l-days grazing cycle. The pressure of grazing was 
relieved as the season advanced, i.e., a reduction from 25 to 14 over the 
period April-September. Aftermath grazing was provided for a fortnight 
towards the middle of September, but when the cattle were sold, approxi- 
mately half the area devoted to paddocks was left ungrazed. 

Table 2 
Paddock grazing store cattle 
Liveweight gain lb 
7 cattle removed from paddocks on 30.5.68 613 


4 cattle removed from paddocks on 9.7.68 591 
14 cattle on paddocks from 29.4.68 to 19.9.68 4,077 


Total liveweight gain on pastures 5,281 


Total liveweight gain per acre 880 





Although the calculations in Table 2 on p. 80 assume that the cattle grazed 
the same area throughout the season, the clean grazing towards September 
may well have contributed in some way to the attractive liveweight gains. 


Returns 


It is difficult to assess the return for such a venture as we are dealing with 
only part of the animal’s production cycle. If we accepted, however, a figure 
of ls. 6d. per Ib of meat gained on grass, this will yield an output of 
£396 Is. 6d. over the summer period. Fertilizer cost was £9 11s. per acre. 

Sheep were used to clean up the pastures from late September onwards. 

The above practice certainly revealed the possibilities of this system and a 
number of farmers in the area are now practising paddock grazing with beef 
cattle. 

Improving the profitability of beef production means increasing the gross 
output and this has been achieved by looking critically at grassland produc- 
tion and its effective utilization. 


Sheep policy 

Traditionally, the Welsh ewe is kept for 2-3 lamb crops before being 
drafted to lowland farms but the policy at Caerffynon has deviated con- 
siderably from this. The older ewes are kept on until they produce, on 
average, six lamb crops before they are sold off as fat ewes in local auctions. 
Indeed recent emphasis has been directed more towards production of fat 
lambs and less on the provision of saleable draft ewes. By adopting this policy, 
the ewe lambs which are away-wintered are reduced to the minimum required 
for Hill Sheep Subsidy. 

To achieve such a break from normal practice, a change in management 
was necessary and it was for this reason that housing was considered. As far 
back as the winter of 1965/66, one hundred and twenty of the draft ewes 
which would normally have been sold were housed from the beginning of 
January until lambing. The first year’s results were so encouraging that it 
was decided to pursue this policy. 

A new building measuring 45 ft « 30 ft was erected during 1967 to house 
140 of the older ewes. The building, however, was of a dual purpose nature 
used for finishing store cattle indoors from October-December, and then for 
the breeding ewes from January until lambing. Furthermore, although the 
capacity of the above buildings was restricted to 140 ewes, it was possible to 
keep double this number by developing a ‘shift system’. Half the total 
number of ewes were housed during the night and allowed out during the 
day on to a restricted 8 acres of pasture, while the remaining 140 ewes were 
in during part of the day and allowed out during the night on another 
eight acres of land. No disease problems apart from foot-rot during the first 
year were encountered. 

Housing is now looked upon as a very important means of intensifying 
production from the hill flock. Its advantage has never been more apparent 
than during the past lambing season when it was reckoned that the shelter 
offered by the building saved as many as 50 of the cross bred lambs. Although 
280 ewes were housed, Mr. Evans maintains that the building as such 
allowed him to keep one hundred extra ewes. 

The data on p. 82 is an indication of the returns obtained during 1968. 
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Changes in stock numbers 
1961 1969 Future target 
Beef cows 7 40 50 
Other cattle 21 75 90 
Breeding ewes 315 700 900 
Ewe lamb replacements 130 160 215 


To date, all the ploughable land has been improved, but a challenge still 
exists in improving the mountain, which is of a very different nature from the 
ffridd. Here the soil is formed entirely of acid peat underlying a thick cover of 
bilberry and heather. Improvement has already commenced but the approach 
will be from the surface after initially correcting the lime and phosphate 
deficiencies in the soil. 

The success of this venture will to some extent govern future increases in 
stock numbers. Considerable attention has been given to fencing in grassland 
improvement. This allows rotational and controlled grazing to be practised 
wherever possible. 


Cattle policy 

The Welsh Black breed has its natural home in the hills of Merioneth and 
the breed thrives under extremes of climate. The Welsh Black commercial 
suckler herd which calve in January-February, graze the improved hill 
throughout the summer and combine well with the sheep in maintaining the 
high quality of the sward. Now a pedigree herd is being established. The 
demand for female breeding stock in the locality is an inducement towards 
this development. 

The policy with cattle is flexible, production being geared to meet market 
demands. Before 1968, suckled calves were sold in the autumn sales but the 
disappointing and unsteady market has meant a change of policy. Store cattle 
are now sold between the ages of 14 and 18 months, with the best quality 
heifers kept on as replacements. 

To cater for a higher proportion of cattle during the summer months 
invariably means that high output must be obtained from grass. It was for 
this reason that paddock grazing of store cattle was introduced last year as a 
means of achieving this objective. A six-acre field was subdivided into six 
one-acre paddocks. Twenty-five store cattle weighing 400-500 Ib per head 
were turned into the first paddock on the 29th April. The paddocks were 
devised to provide a 2l-days grazing cycle. The pressure of grazing was 
relieved as the season advanced, i.e., a reduction from 25 to 14 over the 
period April-September. Aftermath grazing was provided for a fortnight 
towards the middle of September, but when the cattle were sold, approxi- 
mately half the area devoted to paddocks was left ungrazed. 

Table 2 
Paddock grazing store cattle 
Liveweight gain 
7 cattle removed from paddocks on 30.5.68 


4 cattle removed from paddocks on 9.7.68 
14 cattle on paddocks from 29.4.68 to 19.9.68 


Total liveweight gain on pastures 


Total liveweight gain per acre 





Although the calculations in Table 2 on p. 80 assume that the cattle grazed 
the same area throughout the season, the clean grazing towards September 
may well have contributed in some way to the attractive liveweight gains. 


Returns 


It is difficult to assess the return for such a venture as we are dealing with 
only part of the animal’s production cycle. If we accepted, however, a figure 
of ls. 6d. per Ib of meat gained on grass, this will yield an output of 
£396 Is. 6d. over the summer period. Fertilizer cost was £9 11s. per acre. 

Sheep were used to clean up the pastures from late September onwards. 

The above practice certainly revealed the possibilities of this system and a 
number of farmers in the area are now practising paddock grazing with beef 
cattle. 

Improving the profitability of beef production means increasing the gross 
output and this has been achieved by looking critically at grassland produc- 
tion and its effective utilization. 


Sheep policy 

Traditionally, the Welsh ewe is kept for 2-3 lamb crops before being 
drafted to lowland farms but the policy at Caerffynon has deviated con- 
siderably from this. The older ewes are kept on until they produce, on 
average, six lamb crops before they are sold off as fat ewes in local auctions. 
Indeed recent emphasis has been directed more towards production of fat 
lambs and less on the provision of saleable draft ewes. By adopting this policy, 
the ewe lambs which are away-wintered are reduced to the minimum required 
for Hill Sheep Subsidy. 

To achieve such a break from normal practice, a change in management 
was necessary and it was for this reason that housing was considered. As far 
back as the winter of 1965/66, one hundred and twenty of the draft ewes 
which would normally have been sold were housed from the beginning of 
January until lambing. The first year’s results were so encouraging that it 
was decided to pursue this policy. 

A new building measuring 45 ft x 30 ft was erected during 1967 to house 
140 of the older ewes. The building, however, was of a dual purpose nature 
used for finishing store cattle indoors from October-December, and then for 
the breeding ewes from January until lambing. Furthermore, although the 
capacity of the above buildings was restricted to 140 ewes, it was possible to 
keep double this number by developing a ‘shift system’. Half the total 
number of ewes were housed during the night and allowed out during the 
day on to a restricted 8 acres of pasture, while the remaining 140 ewes were 
in during part of the day and allowed out during the night on another 
eight acres of land. No disease problems apart from foot-rot during the first 
year were encountered. 

Housing is now looked upon as a very important means of intensifying 
production from the hill flock. Its advantage has never been more apparent 
than during the past lambing season when it was reckoned that the shelter 
offered by the building saved as many as 50 of the cross bred lambs. Although 
280 ewes were housed, Mr. Evans maintains that the building as such 
allowed him to keep one hundred extra ewes. 

The data on p. 82 is an indication of the returns obtained during 1968. 
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Building layout—net capital outlay for sheep and cattle was £1,950 


Table 3 
Extra income from 100 ewes (housed) 
cs 
110 lambs at £5 12s. 4d 
Wool—9%6 at ils. 44d 
Hill sheep subsidy 100 at 24s. 6d. 


Feed 
Food cost per ewe housed 
Food cost per ewe before housing 


Cost of food 
100 extra ewes at 13s. 2d 
180 ewes at 8s. 2d. 


Less 


Saving of say ls. per ewe on the remainder of flock 
through reduced pressure of grazing 


True feed cost after housing: 


Other costs 
Building charge (half cost for sheep) 
Depreciation on ewe at 10s 
Forage cost at 6s 


Miscellaneous at 45 
149 10 


Total 270 6 
Gross margin: £524 12s. 


Gross margin per ewe: £5 4s. lld 





The amount of capital spent on buildings over the last eight years has been 
£1,950, but a suitable building layout has made a considerable difference to 
the running of the farm. 


Achievements 


Mr. Alun Evans’ achievements over a short period of time have been 
numerous. He has successfully married a vast increase in production with a 
total improvement in quality of stock, which is not always easy to attain on a 
hill farm. Some of the recent practices adopted are new to the area but such 
practices in themselves are no substitute for good management. 

Mr. Evans was recently awarded a Nuffield Scholarship to study new 
techniques in sheep husbandry in this country. This experience will undoub- 
tedly prove invaluable and from knowing Mr. Alun Evans, he will be the 
first to impart the knowledge gained for the benefit of sheep farmers generally. 
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Farm Safety 
You can’t be too careful with saws 


This is the time of year when there is a notable increase in accidents caused by working 
with saws. 


Before operating a circular saw, ensure that the working area is free of obstruction, the 
blade is sharp and without faults, the necessary guards are fitted and properly adjusted. It 
is important to have a stopping device readily to hand so that the power to the saw can be 
disconnected. Always see that adequate assistance is available to deal with awkward sizes 
and shapes of timber. When sawing, concentrate on the job and don’t be distracted. Fingers 
are lost because momentary inattention results in accidental contact with the blade. Don’t 
clear bark and small pieces of timber from the saw bench by hand. Never try to cut a piece 
too big for the saw and be sure that the top of the blade always projects clear of the timber 
being cut. When holding timber make certain that the hands are as far apart as possible 
and not in line with the blade. Use a push-stick whenever it will add to the safety of the work. 


Many people use chain saws for felling trees. Properly used they do an effective job, 
but if they are not operated correctly accidents will happen. It is important that the blade 
is sharp and running at the correct speed and that the controls operate effectively, so that 
when the engine is idling the cutting chain stops rotating. Having made sure that the saw is 
satisfactory for the job to be done, clear the space and see that you have a firm foothold 
before commencing work. In a number of accidents with saws it is the man holding the 
timber who is hurt, not the operator himself. Whenever possible, therefore, work on your 
own. 

Always remember to cut away from the body and never carry the saw any distance with 
the motor running. Avoid wearing loose-fitting clothing, scarves or ties which can easily 
catch in the blade or other parts of the saw. Boots with steel toe caps will give further 
protection. 


Keep Farming Safe 





Plastics 


Early strawberries in flower under 
plastic tunnels in Hampshire 


Hilary M. Hughes 





In fruit growing, as in other industries, plastics are replacing many of the 
traditional materials, particularly wood, that were previously used. One 
obvious example is the use of the light, strong plastic picking buckets instead 
of veneer baskets, or wooden trays, for harvesting soft fruits for processing. 
These buckets are very strong, their bright colour renders them identifiable 
throughout the field, they can be readily kept clean and stacked by nesting 
in a small space when not in use. To avoid the temptation for pickers to 
remove these plastic buckets for domestic use, some growers drill a hole in 
the bottom and this renders them unsuitable for other purposes. 

Nowadays many growers are using light, white plastic punnets for straw- 
berries and other soft fruits, instead of the expensive veneers, or cardboard or 
paper pulp type of punnet. The plastic punnets are competitive in price and 
they display the fruit to good advantage. They are clean and readily stacked, 
reasonably pliable and yet provide good fruit protection. As plastic punnets 
are precision produced, their cubic capacity can be much more satisfactorily 
controlled than that of the original chip wood punnet. One small disadvantage 
is that, because they are so light in weight, they may blow away in the field. 

For the top fruit grower, plastics are increasingly used in the packing shed 
for box and tray separators for apples and pears, but wood is still used for 
bulk bins and picking boxes in the field. Because of the size and strength 
required it is unlikely that plastics will replace wood for these containers, but 
plastic picking baskets are now to be seen on many farms in place of the old 
galvanized pails, or the wooden picking baskets previously used. These plastic 
baskets, which hang over the shoulder, are light, clean, and can be moulded 
to fit against the human body more comfortably than wooden containers. 
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The top fruit grower frequently uses one of the many plastic tree ties that 
are available to hold his young trees to the stakes in the early years of their 
life. All have the advantage of being resistant to sprays and not harbouring 
pests. They are fairly readily tied and slackened, as the growth of the tree 
demands, but not all are of good design. Many plastic tree ties have the 
disadvantage of becoming brittle and difficult to handle during the cold 
winter months, and they can cause damage to soft, young tree bark. The 
wide range of colours of plastic tree ties can be useful to identify varieties, 
or rows, as an aid to the organization of labour in the orchard. 


Plastic tunnels 


The plastic most widely used by fruit growers is the thin polyethelene film 
to cover and protect early strawberry crops. The film used is generally 150 
gauge which permits the passage of sunlight and is flexible, light and cheap. 
Polythene film, as it is usually called, is sold in several different widths and 
in rolls of lengths of some 250, 750, or even 2,000 ft runs. The rolls can be 
surprisingly heavy and, where the polythene film is being used on a large 
scale, growers have adapted tractors to carry two rolls of the film on spindles 
and use the tractor to tension and lay the material. On a smaller scale a hand 
trolley, holding one roli of polythene, enables a single-handed grower to 
stretch the polythene tight over his plants. 

It is now some eight or nine years since the use of polythene film, as a low 
coverage, suspended over wire hoops over ground crops, was first started in 
England. This method of protecting vegetables and early strawberries had 
been in use in France and elsewhere and growers in England saw the advan- 
tages of giving these early crops some protection in the spring. By a system of 
trial and error it was found necessary to shape the tunnel to the size of the 
expected plants. In the traditional early strawberry areas in southern England, 
single rows of plants are protected with a polythene sheet of some 48 inches 
in width. In the South West a wider sheet and hoop is sometimes used to 
protect two rows of plants. 

The wire hoops are made of 8g. wire and formed on jigs. This is often a 
useful wet weather or winter job, particularly for the small holder. The hoops 
can be made singly using a normal vice, but if large numbers are required a 
simple template can be devised and the hoops shaped more quickly. It is 
important to use high-tensile steel wire for the hoops to withstand the tension 
of the polythene and to keep a good shape under frequent usage. 

The hoops are put out for strawberries, as necessary, generally during the 
winter months over the dormant crop, some 2-4 ft apart; the hoops are 
spaced more closely in areas where wind is likely to be a problem. The use of 
herbicides is a pre-requisite for the satisfactory use of polythene tunnels, 
since once the hoops are set out in position down the rows of plants it is not 
possible to do any further cultivation. Thus, particularly for the strawberry 
grower, it may well be said that successful herbicide programmes came along 
just at the right time for the large-scale use of polythene tunnels. During the 
winter months the growers, with little or no hoeing to do, can make the 
hoops and put them out over the plants ready for covering with polythene at 
a Suitable time during February to early April. It is unwise to put the tunnels 
out in February if gales are expected but, in the south of England, tunnels 
put out during late February or early March will trap considerable sun heat 
if a good spring follows. 
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A certain amount of experimental work has been done on the use of 
polythene tunnels and much of the experimental work on the use of the more 
expensive and difficult to handle glass cloches is also applicable to tunnel 
production of early strawberries. Polythene has less value than glass in 
preventing thé re-transmission of the heat from the earth during the night. 
Plants under glass cloches are always earlier than those under the tunnels. 
The plastic film acts as an overcoat to the plants, providing protection from 
wind and trapping some sun heat during the spring days. Plastic tunnels 
will, therefore, forward a crop that can suitably be covered in any area and 
advance it by some days. Naturally the chief use of the plastic tunnel is in 
the traditional early areas, where growers are experienced in forwarding 
crops of early strawberries with glass cloches. 

It is difficult to obtain an accurate figure of the acreage in England of early 
strawberries now protected with plastic tunnels. It has variously been esti- 
mated at some 200-600 acres, but the accurate acreage is being included in 
4th June 1969 returns. Most of this acreage is in south Hampshire but 
there are considerable areas of tunnels in Sussex, Kent, Surrey, Somerset and 
Essex and smaller areas on sheltered sites in the Midlands and the South 
West. In many areas wind is the worst enemy, and here the growers’ skill at 
laying out a good, tight tunnel and securing the ends firmly, by burying or 
tying to a peg, helps to avoid damage. Some growers have evolved practical 
tips such as cross-tying sheets of old polythene across several rows of tunnels, 
or placing extra hoops over tunnels in vulnerable areas. 


Cultivation under tunnels 


It is not sufficient merely to cover the plants in the early spring and then 
wait to harvest a good crop of early strawberries. On hot days the tunnels 
become very hot and steamy, and during flowering it is necessary to ventilate 
the tunnels to allow good air movement and adequate pollination. Specialist 


Plastic sheet supported over wire hoops is used for forward 
early strawberries on sheltered sites 





growers, therefore, spend some time in ventilating the tunnels, particularly 
during May, to obtain the best of both worlds; as much heat as possible at 
night and avoiding too high temperature during the day. Recent experiments 
have shown that attention to ventilation is well worth while, as it ensures 
better shaped fruit, larger berries, and a higher yielding crop. However, as 
many early strawberry producers are smallholders and often single-handed, 
the amount of attention they can give to ventilation may be limited. 

Once picking has commenced it is usual to leave the tunnels fully open 
unless the weather is very cold. Indeed, one of the values of tunnels, as 
opposed to glass cloches, for the early strawberry crop, is the rapid way they 
can be opened and closed for spraying or other cultural operations, or for 
irrigation. Surprisingly, the plastic polythene seems to retain moisture and a 
tight tunnel, with little wind movement, helps the plant by avoiding rapid 
evaporation of moisture. 

Apart from the use of plastic tunnels for early strawberries in the spring, 
in some early areas the autumn cropping variety Redgauntlet can be covered 
again with tunnels during the cooler nights of September and October to 
ripen the second crop of fruit. 


Plastic mulches 


In warmer parts of the world, particularly California, Australia and New 
Zealand, where strawberries are grown under drier conditions than in 
England, there is considerable use of black plastic film along the rows of 
plants to preserve moisture. At the same time, black plastic film acts as an 
excellent controller of weeds. Unfortunately, this film tends to lower the 
temperature of the soil, since the black surface re-radiates heat at night more 
readily than bare soil. In England, soil conditions are seldom too hot for 
strawberries, particularly early varieties, so experiments have been done to 
see if clear film could increase soil temperatures. Clear film permits the 
germination of weed seeds so it has to be used in combination with herbicides. 
Preliminary experiments showed a slight increase in soil temperature, but 
insufficient to be of practical value to compensate for the extra cost of putting 
the film down and pulling the plants through. However, in some circumstances 
clear film may be worth consideration as it can replace straw, and keep the 
fruit clean. If used in this way it is essential to mound-up the plants slightly 
so that the moisture does not stay on the film but runs off. This prevents the 
fruit lying in pockets of rainwater on the film, with consequent rotting. 


Using plastic films in apple stores 


The apple variety Worcester Pearmain is particularly liable to lose quality 
in store, due to moisture loss, which can often reach 5 per cent by weight by 
early December. Restricted container ventilation achieved by lining and 
loosely covering bulk bins with 150 gauge polythene sheeting can be used very 
effectively to reduce this weight loss to less than | per cent, resulting in 
a much firmer and more presentable fruit for sale. 

The method is particularly suitable for the Worcester but is not recom- 
mended for any culinary or green varieties which are subject to superficial 
scald. With these varieties the restricted ventilation and low fruit moisture- 
loss by using polythene liners seriously accentuates the incidence of scald. 
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The future 


Polythene has come to stay for the early strawberry producer. It is too 
fanciful to speculate whether systems of heating black currants under poly- 
thene covers, to avoid frost damage, might be evolved in the future; and if this 
succeeds, could some of the intensive apple plantations be similarly protected ? 
Unfortunately, the problem of suspending large areas of polythene against 
the English climate are unlikely to be solved and the larger fruits, unlike the 
strawberries, will have to continue to take their share of the unkind English 
spring, unprotected by polythene. 

One final use for plastics in fruit might be mentioned, although this is not 
of value to the horticulturist. It has been said that aircraft pilots use a large 
area of polythene tunnel on a particular holding in the south of England as 
a useful landmark when flying to London airport. Certainly the many acres 
of polythene tunnel scattered about the south of England are now quite a 
remarkable feature of the landscape during the spring months. 





This article has been contributed by Hilary M. Hughes, B.Sc. (Hort.), M.Sc. (London), 
N.D.H., who is the Regional Fruit Adviser for the National Agricultural Advisory Service 
in the West Midlands. 





Tractor Cabs 


On ist September 1970 new provisions of the Agriculture (Tractor 
Cabs) Regulations 1967 come into force. From that date wheeled tractors 
must, when they are first sold for use in agriculture, be fitted with safety 
cabs approved by the Agricultural Ministers. 

Approved safety cabs must display an approval mark, the serial number 
of the cab, and the make and model of the tractor or tractors for which it 
is approved. 

The Regulations will apply to ai// tractors in September 1977. 

A list of safety cabs and frames which have already been approved for 
existing tractors can be obtained from local offices of the Agricultural 
Departments. 

Full details are given in the booklet Farm Safety: Guide to the Safety, 
Health and Welfare Act and Regulations, copies of which may be obtained 
free of charge from local offices of the Agricultural Departments. 
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31. The Breckland of Norfolk 


J. V. Webdale 





THE Breckland of Norfolk is an area of some 70,000 acres of light sand lands 
in the south-west of the county. Most of this area is a low plateau 100 ft to 
200 ft above sea level and this is intersected by the valleys of the rivers Wissey 
and Thet. It extends from Eccles in the east almost to the edge of the Fens in 
the west; from the river Nar in the north to the little Ouse river which forms 
its southern boundary with the Breckland of north-west Suffolk. 

The top soils are highly permeable sands and sandy loams of varying depth, 
often containing chalk, stones and flints. The subsoils range from chalk, sand, 
gravel and loam to chalky clay. The soils are naturally low in organic matter 
and plant nutrients, and trace element deficiences commonly occur on those 
fields reclaimed during and since the last War. Recently reclaimed fields 
suffer from soil acidity, and in the area as a whole relatively small patches 
of soil acidity occur and may be the limiting factor in crop growth. Where the 
sandy top soil overlies loam or chalk at a reasonable depth the land grows 
satisfactory crops. Where the porous top soil overlies gravel or deep coarse 
sand, crop yields are much more variable according to seasonal weather 
conditions. Annual rainfall is some 20-22 in. but since the soil is incapable 
of retaining much moisture it is the distribution of this rain throughout the 
year which is of importance for crop growth in the area. 
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Before the enclosure of land in the late eighteenth and early nineteenth 
centuries the large tracts of heath in Breckland were used mainly as sheep 
walks and rabbit warrens. Enclosure was accompanied by the planting of 
shelter-belts and hedges, especially of Scots pine, and improvement of the 
land at this time included the practice of marling. The introduction of the 
Norfolk four-course rotation to the area brought about the practice of 
folding sheep and of fattening bullocks in yards and increased the pro- 
ductivity of the soil. Later in the last century when arable farming became 
less profitable tree planting increased and poorer areas of land reverted once 
more to heath and rough grazing. Some of these areas were reclaimed during 
World War I but, after a few corn crops, were allowed once more to revert 
in the years immediately following the War. 

In the period between the two World Wars, despite the introduction and 
spread of cash crops like sugar beet, and to a lesser extent carrots and other 
vegetables, a good deal of land went out of cultivation. Sheep numbers fell 
rapidly and bullock fattening in yards almost disappeared with only little 
compensating increase in dairy stock. It was during this period that the 
Forestry Commission began the afforestation of large areas of Breckland 
thus creating the Breckland scenery with which we are familiar today. 

World War II once more saw considerable acreages of uncultivated heath- 
land brought back into arable cropping. At this time also some 16,000 acres 
of the Norfolk Breckland were taken over by the Services for training 
purposes and this area has been retained permanently as a battle area. 

Changes made during the War have persisted and apart from the battle 
area little land now remains uncultivated. 

Improved varieties of cereals and greatly increased use of fertilizers, 
together with an appreciation of the need to correct trace element deficiencies, 
have helped to bring about a steady increase in crop yields. The chief cereal 
crops are barley, oats and rye with some wheat being grown on the better 
soils in the area. Sugar beet, carrots and parsnips continue to be the main 
root crops, and the growing of a few specialist crops like asparagus has 
increased and developed in recent years. 

Sheep numbers are still low, though since myxomatosis reduced the rabbit 
population, sheep have been introduced into the battle area to keep the 
grass down. The numbers of dairy herds remain much the same and some 
purchased young stock are reared to sell as stores or to fatten on the river 
meadows. More stock are being outwintered—the dry nature of the ground 
being ideal for this purpose. Pigs also do well outside and pig numbers have 
increased considerably in the last few years. The free draining sandy soil is 
so ideal for outdoor rearing and fattening systems that a feature of the 
Breckland is the large numbers of ducks and geese that can be seen massed in 
the fields. 





“At the Farmer’s Service’ 1969/70 


A wealth of information of interest to farmers in England and Wales is contained in the 
latest edition of ‘At the Farmer’s Service’. 

Copies can be obtained, free, from the Ministry of Agriculture, Fisheries and Food 
(Publications), Tolcarne Drive, Pinner, Middlesex HAS 2DT, or from any of the Ministry’s 
Divisional Offices. 
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FROM THE ALS 


J. F. Heath of the Agricultural Land 
Service, Cardiff, discusses the preservation 

of fencing posts and the effect of modern 
techniques on their useful life and appearance 


Preservation of 


Fencing Posts 





By reason of the situations in which they are used, fencing posts are exposed 
to attack by a large variety of rot-producing organisms and boring insects 
which can render them useless within a very few years; only the true heart- 
woods of certain timbers such as oak and chestnut have a natural resistance 
to these attacks; untreated posts from the softwoods and from the sapwoods 
of hardwoods can be expected to have a useful life of less than five years, 
many species failing to survive even this short period. 

In the days of the great estates with their workshops and skilled craftsmen, 
a reasonable supply of reliable stakes either cleft or sawn from heartwood, 
traditionally oak, was widely available. This source of supply has, unfor- 
tunately, all but passed away and very few of the posts now sold or produced 
on the farm can be genuinely described as one hundred per cent heartwood. 
They often contain too high a proportion of sapwood, which is formed from a 
tissue of soft cells immediately beneath the bark of a tree and surrounds the 
hard lignified cells of the heartwood but, unlike the latter, is not resistant to 
decay. These observations apply generally to sawn and cleft posts, and in 
view of rising labour costs their use in any but temporary fences is not to be 
recommended since a high proportion of the cost of fencing is on account of 
labour. 


Preservatives 


To combat the shortage of suitable heartwood timber, and to enable use 
to be made of the increasing supply of softwoods from the nation’s forests, a 
variety of treatments have been used, some more effective than others. They 
involve the use of coal-tar derivatives, for example, creosote, or one of the 
various water soluble mineral preparations available commercially. 

The effectiveness of these preservatives and of different methods of appli- 
cation have been investigated by a number of organizations on sites 
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throughout the country; some of these investigations have been in progress 
for periods of up to thirty years and in all cases the durability of untreated 
posts has been compared with that of posts treated by different methods. In 
many field trials, the posts have been subjected to a standard test (for 
instance a pull of 50 Ib weight at the top of the post) at annual intervals and 
records have been kept of those failing the test at the end of each year, to 
provide factual evidence of expectancy of life with and without treatment. 
But only a general account of the findings of these investigations is possible 
in this article. 

Both the preservatives derived from coal-tar and the water soluble mineral 
preparations can be regarded as equally effective; any differences in this 
connection, such as the degree of penetration into certain hardwoods, being 
of little practical significance (with regard to the resultant durability of the 
post) compared with the different methods of application of the preservative. 

Brush treatment is of little practical value since fungi and other organisms 
invade the untreated interior of the post through cracks produced by 
exposure to varying climatic conditions. The treatment is laborious and does 
not materially lengthen the life of the post. Soaking in preservative, even for 
long periods, is only a little better than brush treatment, only shallow pene- 
tration being possible even though the outward appearance may be impressive. 

Recommended methods in ascending order of importance are: 


1. Open Tank (Hot and Cold) treatment. This method can be carried out on the farm. 
The posts are immersed in a tank of the preservative (usually creosote), the tempera- 
ture is raised to 180-200 F (80-90°C) and held at this level for a few hours, after which 
they are left to cool in the preservative; during this time sufficient impregnation 
should have taken place. This method can be very effective if properly carried out 
but, on a farm scale, it is hazardous owing to the risks of fire and injury to the eyes 
and skin, and it is expensive since large quantities of preservative have to be used. 
Less hazardous and more reliable methods involve treatment under pressure. 


. Pressure (Full cell) treatment. This is an effective method but the plant required is 
costly and limited to large firms and estates where much timber is handled. It involves 
the use of a sealed tank in which a vacuum may first be used to draw the sap from 
the wood, followed by the application of the preservative under sufficient pressure to 
penetrate the whole thickness of the post. This method tends to use rather large 
quantities of preservative and is being replaced by method three. Posts treated by this 
method are, however, available at reasonable prices from commercial processors. 


. Pressure (Empty cell) treatment. This is similar to method two but it includes a final 
vacuum stage to extract surplus preservative from the cells within the wood to leave 
the cell walls effectively coated. The increased capital cost of the plant is offset by 
economy in the consumption of preservative. 


Posts treated by these methods have survived tests imposed for over twenty 
years with only a very small percentage of failures. After such treatment 
it has been found that the life of softwood posts is at least equal to that of the 
traditional hardwoods. Species such as pine and spruce can thus provide 
valuable and durable fencing materials. 

From the purely economic viewpoint the use of properly treated posts is 
clearly justified. During recent years the costs of all fencing posts have risen 
steeply and the current price of treated posts is now only a few pence higher 
than that of some posts offered for sale as heartwood. The savings in labour 
and materials in the replacement of fences by means of effective preservation 
can halve the cost of maintaining a fence over a period of up to twenty years, 
provided that a suitable gauge of wire is used to match the life of the posts. 
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Appearance 

The question of appearance is hardly one of fact ‘since beauty is altogether 
in the eye of the beholder’. The town dweller may consider a generous cover 
of lichen and fungal growth on a post to be charmingly picturesque; to the 
landowner and to the farmer they are symbols of decay to be followed very 
quickly by an untidy spectacle of sagging fences, tangled wires and straying 
stock. To the eye of the intelligent observer the workmanlike appearance of a 
newly-erected fence is pleasing, and any treatment which will preserve that 
appearance is to be desired. Opinions may vary as to the merits of the 
appearance of a recently applied creosote treatment as compared with the 
lighter tints conferred by the water soluble preservatives, but a brief period 
of weathering mellows these treatments until they blend harmoniously with 
the surrounding countryside. 

This article summarizes the present state of knowledge on wood preserva- 
tion in so far as farm and estate fencing is concerned. It is based on the 
results of investigations and reports by various organizations including the 
Ministry’s Experimental Farms. More detailed information can be found in 
publications of the Forest Products Research Laboratory and the British 
Wood Preserving Association such as one listed in Fixed Equipment of the 
Farm Leaflet No. 17, Preservation of Timber and Metal, obtainable from 
H.M.S.O., addresses on p. 98, or through any bookseller, price 4s. [20p] (by 
post 4s. 4d.) [214p]. 
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Since the list published in the January, 1970, issue of Agriculture (p. 40) 
the following publications have been issued. 


FREE ISSUES 
ADVISORY LEAFLET 
No. 439. Feeding Separated Milk (Revised) 


SHORT TERM LEAFLET 
No. 96. Fireblight (Erwinia Amylovora) in Britain (New) 


PERFORMANCE TRIAL REPORTS 
. 30. Spring Barley ‘Pirkka’ (New) 
.31. Potato ‘Elvingston Gowan’ (New) 
. 32. Potato ‘Stormont Enterprise’ (New) 
No. 33. Potato ‘Pentland Lustre’ (New) 
. 34. Spring Barley Varieties (New) 
No. 35. Spring Oat Varieties (New) 
No. 36. Spring Wheat Varieties (New) 


Single copies of these leaflets are obtainable from the Ministry (Publications), Tolcarne 
Drive, Pinner, Middlesex, HAS 2DT. 
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If it’s shelter you want 


LOOKING around the farm in winter and tramping fields swept by a biting wind or 
lashed by driving snow, the thought of the blessing which some natural protection 
could afford must readily come to mind. The inroads that have been made into our 
legacy of hedgerow and copse are in many instances now increasingly exposing 
livestock and crops to the kind of environment where profit is leaking out of farm 
income. And as more and more of the old-time shelter is grubbed out to enlarge 
fields and so take maximum advantage of the economies of mechanization and 
reduce the costs of maintenance, so the need for new shelter becomes increasingly 
important. Not to make a virtue of necessity, planned shelter belts may indeed be 
a better proposition than hedgerows, especially since many of the latter now testify 
more to neglect than to functional use! Nor are the benefits of a shelter belt as 
long in showing up as is often supposed. By the right selection of trees for soil and 
situation, benefit should be apparent within five or six years; in ten years the benefit 
will be appreciable. 

What are the advantages? Apart from adding to the beauty of the countryside 
and providing a measure of protection for wildlife, the value of shelter to livestock 
must surely speak for itself, and nowhere more strongly than on upland and hill 
farms. Bucketing rain and cold winds are not, for example, notable for promoting 
growth rate in young stock, and shearing time, whatever the advantages in terms of 
the wool clip, robs the sheep of its natural means of conserving heat. What, too, of 
milk yields and the fleshing of beef animals which are lost under adverse weather 
conditions? And it should not be forgotten that at the other end of the weather 
scale summer shade will be equally appreciated. 

For the arable farmer the value of shelter-belt protection of crops against wind 
damage by excessive drying out, wind frost or the lodging of cereals and loss of 
grain is nothing short of a sound insurance policy, as it is also in those areas where 
light soil (together with sown seed) is eroded into the next parish. The choice of 
the site and species of tree is a matter for the expert, and here the Agricultural Land 
Service and the Forestry Commission can give valuable advice—and it’s free—but 
a good preliminary move is to get a copy of the Ministry’s F.E.F. leaflet, Shelter 
Belts for Farmiand*, which explains purpose and principles in a fair amount of 
detail. 

The effectiveness of a shelter-belt is its degree of permeability—that is to. say, 
moderately permeable to the wind throughout its whole height with the ‘openings’ 
evenly distributed. Shelter-belts comprising only one species are easier to design and 
manage, but a mixture of different species of broadleaved trees and conifers will 


*No. 15 from H.M.S.O. (addresses on p. 98), price Ss. 6d. (by post Ss. 10d.) 
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normally give a better kind of permeability. A pure planting of conifers has the dis- 
advantage of being too dense in the early years and later on very quickly becoming 
thin and open. 

If it’s shelter you want, this is the time of the year to be getting on with the job. 
Initial cost is naturally variable, but it is worth remembering that hill farms are 
eligible for a Government grant of half the cost of an approved scheme, particulars 
of which are given in the Ministry’s leaflet HF 24*, and similarly other farmers 
may be able to benefit through an approved Farm Improvement Scheme, or perhaps, 
as a woodland owner, by a grant from the Forestry Commission. In addition, the 
net outlay of the capital expenditure may be an admissible claim for income tax 
allowance. 


Potato profile 


EviDENCE that the potato is still giving a good account of itself after nearly 400 
years in the British dietary is furnished by the Potato Marketing Board’s Annual 
Report for 1969. In point of fact in 1968/69 we were eating 5 lb more per head, 
i.e., 200 Ib, as opposed to 195 Ib the previous year. The reason for the increase is 
ascribed to the development of the processed product which in as little as three 
years has captured 15 per cent of the market—a two-minute convenience food for 
the ‘instant’ housewife. But if more potatoes were eaten, there were fewer registered 
growers (48,239), and of these only 39,500 actually planted potatoes in 1968. Since 
1964, when their numbers stood at 60,904, the ranks of registered growers have 
thinned steadily by some 3-4,000 a year. Yields were maintained at around the 
10 tons/ac level, and the trend towards fewer, but larger, production units con- 
tinued to make some progress—the under 20-acre growers (totalling 194,000 acres) 
not accounting for more than 32 per cent. 

Early varieties gained 15,000 acres in 1968 at the expense of 19,500 acres of 
maincrop, and of these Red Craigs, Home Guard and Ulster Premier continued 
their popularity climb. Among maincrop varieties, Majestic, Kerr’s Pink and 
Redskin fell off, King Edward and Red King held their place, and Pentland Crown 


and Pentland Dell showed increases of 20,000 and 17,000 acres respectively. 

On the sales promotion side the Board’s mouth-watering activities are moving 
from strength to strength. What with their ‘Spuds in Pubs’ campaign, more than 
600 cookery demonstrations in the year, baked potato restaurants and snack-bars 
and the ‘Davy Jones’ feature which has shown a superabundance of fried chips in 
his locker, it would hardly be surprising if the national consumption of potatoes 
next year went up another 5 Ib per head. 


Slug damage 

THROUGH its district advisers the N.A.A.S. has been looking into the estimated 
extent and distribution of slug damage to wheat and potatoes in England and 
Wales. Analysis of the questionnaires returned show potatoes to suffer more than 
wheat, but in both cases only a small percentage of the total acreages (1 per cent in 
the case of wheat and 5 per cent in potatoes) are thought to be affected. A high 
proportion occured in the Eastern Region, reflecting the concentration of these 
crops and the heavier soils in that area. Redrilling of wheat had to be done on 
24,200 acres, accounting for a loss of £191,700. The acreage treated against slugs 
was estimated at 10,700. As regards potatoes, just on 39,000 tons were estimated 
to have been holed at a value of £645,700; but this is not all loss, since a proportion 
were used as stockfeed or sold at a reduced price. From these figures it is possible 
to say that slug damage is a localized problem, but one that certainly merits closer 
attention to control treatments. AGRIC 








*Obtainable from the local Divisional Office of the Ministry of Agriculture, Fisheries and Food. 





The Physical Basis of Soil Water Phenomena. 

E. C. Cuivps. John Wiley, 1969. £6. 

Dr. Childs has put us all in his debt by 
scholarly writing in an excellent book. It is 
very much a Cambridge book—no one 
would wish it otherwise—combining his 
long and unique field experience of the prob- 
lems of land drainage with many years of 
teaching soil physics to post-graduate 
students in agricultural science. His object 
was to write a survey that could be read and 
understood by physicists, engineers and 
biologists. He may well have succeeded, but 
I am too close to Dr. Childs in basic disci- 
pline to be able to guess how workers in 
the more remote non-physical subjects will 
react. At least they should be able to 
recognize that this is an expert writing, and 
even if an argument is incomprehensible, 
the conclusion can be accepted. As a very 
great help, the main mathematical treat- 
ments are taken out of the continuous text 
and added as separate notes at the end of 
each chapter—a device worth copying 
elsewhere. 

About half of the book is general, dealing 
with the part of the subject that is common 
to all kinds of soil water problems, and 
would be covered in a text of soil physics 
as a whole. With a little surprise—but this 
is a Cambridge book—lI note that the author 
index does not include the names of either 
Haines or Keen, and that other British 
workers get few credits: Australian (with 
one exception) and Russian work are 
largely ignored. This is comment, not 
condemnation, and any who feel aggrieved 
have an obvious remedy: if their biased 
accounts are half as good as this they will 
still be worthwhile reading. 

The second part is concerned with water 
movement in soil—Dr. Childs’ own special 
interest. As part of the programme of the 
Soil Physics Unit that he directs, the main 
effort has gone into problems of field 
drainage in British agriculture, but both in 
his many theoretical papers and in his 
experiments Dr. Childs has developed the 
subject as a branch of scientific hydrology. 
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It is good to have all this thinking and 
experience brought together: in places the 
mathematics in this second part of the 
text is difficult, and agriculturists, geologists, 
and water engineers who want to get some- 
thing out of it will have to do some hard 
study. It will be rewarding. 

The main adverse comment to be made 
is on diagrams. A few are not of very good 
quality anyway and too many of them are 
formalized. A book about physics, sup- 
posedly the science of measurement, might 
well have given more experimental results, 
instead of smoothed summary curves. The 
paper is rather thin and some of the 
diagrams show through on the other side. 

The use of ‘Introduction’ in the title is 
over-modest: this is about as complete as 
it could be, and for a long time to come 
Dr. Childs’ book will be a valuable source 
of ideas and information for teachers, 
research workers and advisory officers who 
are concerned with soil water problems in 
plant growth, soil management and hydro- 
geology. H.L-P. 


Farming in Britain Today. J. G. S. and 
FRANCES DONALDSON in association with 
Derek Barser. Allan Lane The Penguin 
Press, 1969. 70s. [£3 - 50]. 


The high farming produced The Landed 
Interest, the depression that followed it The 
Astor Report. Now the post-war agricultural 
revolution has produced its successor, a 
conspectus of the farming industry today, 
compiled by three authors who between 
them muster a richly appropriate collection 
of qualifications and experiences. 

They intend their ‘brief outline of the 
present agricultural situation’ not only for 
the farming community but also for the 
general public who, as consumers and 
voters, ultimately control the farming 
future. Significantly, therefore, they begin 
with the various organizations through 
which, on the one hand, policy is trans- 
mitted to the industry and, on the other, its 
products reach the housewife. Their first 
section describes and discusses the struc- 
ture of the industry, the subsidies it receives, 
its research, educational and advisory 
bodies, marketing organizations, co-opera- 
tives and sources of capital and credit; the 
second, the land, its various uses and the 
crops and stock it carries; and the third, the 
Common Market and the probable effects 
on agriculture if Britain joins it. The text 
concludes with a discussion of the future 
of farming and the countryside and is 





followed by eight pages of bibliography and 
eighty of statistical tables. 

In general approach, the book combines 
Baedecker and Anthony Sampson. The 
facts are there, drilled and ordered. So are 
the statements of issues and trends, the 
interpretations and appraisals. The style is 
lucid, the argument balanced, the con- 
clusions which emerge always informed, 
sometimes, as on credit facilities and the 
Small Farmers’ Scheme, refreshingly icono- 
clastic. There is no other book of this 
welcome type and scope available, and it is 
bound to become one of the first and most 
obvious sources of reference for any reader 
requiring knowledge and understanding of 
the contemporary farming industry. He will 
find it a sound and illuminating guide. But 
unfortunately, he will not find it a compre- 
hensive one. 

Thus, he will learn little about the 
importance and condition of the fixed 
equipment of the farm or about the 
growing mass of information on the farmer 
as social and economic man which, among 
other things, throws so much light on that 
most interesting of agricultural phenomena, 
the process of innovation. Neither will he be 
told sufficient about the farmer as con- 
sumer and his relationship with the com- 
plex of industries which provide him with 
such a variety of goods and services. 
Incidentally, the bibliography would be 


strengthened by the inclusion on p. 242 of 
the report of the 1956 I.C.I. conference and 
on p. 249 of Weller’s book on farming and 
rural planning and the report of the 1967 
conference of the Agricultural Adjustment 
Unit. 

A very valuable book, but incomplete. 


N.H. 


Chemicals for Pest Control. G. S. HARTLEY 
AND T. F. West. Pergamon Press, 1969. 
35s. [£1 - 75] (Hard cover 45s. [£2-25].) 


This is one of a series of monographs on 
the chemical industry intended as teaching 
manuals for senior students. It deals with 
pesticides, both synthetic and of natural 
origin, used for the control of insects and 
other invertebrates, vertebrates, weeds and 
fungi. 

The authors had a difficult task in cover- 
ing this vast and rapidly developing subject 
in some 300 pages and they have sacrificed 
nearly all detail to scope, which is possibly 
the only solution. Each chapter tends to 
have the character of an introduction to 
its list of ‘Further reading’. 


The subject is dealt with as a section of 
the chemical industry in relation to the 
pharmaceutical industry and is placed 
briefly against an economic background. 
The book provides basic information on 
the chemistry of many pesticides in common 
use, and touches upon some recent develop- 
ments that are likely to prove of growing 
importance for pest control, such as repel- 
lents, attractants, chemo-stcrilants, juvenile 
hormones and so on. Pest resistance and 
the side-effects of pesticides are also briefly 
discussed. It would have been an advantage 
to have included a purely biological chapter 
dealing with the nature of pests. 

This book is a very useful introduction 
to the subject and there is a great deal here 
to whet the student’s appetite for more 
knowledge. The few illustrations provided 
are rather weak. EW. 


Proceedings of the Symposium on Machine 
Milking 1968. National Institute for 
Research in Dairying. 20s. 


This Symposium on machine milking 
was held at the University of Reading 
during March, 1968 and it was appropriate 
that the convenor was Mr. H. S. Hall of the 
National Institute for Research in Dairying, 
an acknowledged expert in this field. The 
publication of the proceedings of this 
Symposium under Mr. Hall’s editorship 
makes an outstanding contribution to the 
literature on this subject. It is particularly 
valuable because it not only includes the 
scientific papers which were read at the 
Symposium but also places on record the 
essential points made in discussion. 

Each session—and there were seven of 
them—was related to one particular topic 
of machine milking and commenced with 
papers given by internationally acknow- 
ledged experts in the research field. The 
organization of the sessions was such that 
all participants could be actively involved 
throughout the whole of the proceedings. 
This was valuable as there is a real need for 
all concerned to have a much fuller under- 
standing of the milking machine and its 
operation. Participants were drawn from 
many countries and many disciplines and 
included research workers, veterinarians, 
extension workers, and those concerned 
with the manufacture of milking equipment. 

The last session included summaries of 
the proceedings by Dr. Dodd and Mr. Hall. 
In his summary Dr. Dodd made it clear that 
our knowledge of machine milking is by 
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no means comprehensive aid drew attention 
to where he thought future efforts could 
best be devoted. Mr. Hall undertook to 
approach the International Dairy Feder- 
ation with a view to discussing, at inter- 
national level, work on a code for milking 
machine installation. It is gratifying to 
learn that this has been implemented and 
that agreement on definitions and termin- 
ology has been reached. Already the 
findings have been published. 

In the foreword, Professor Weitz writes 
‘It is extremely gratifying that the results 
of these extensive deliberations are now 
published as a book which without doubt 
constitutes an authoritative document on 
the subject and which will be used as a 
basis for future studies’. 

Anyone concerned with the milking 
machine should benefit from studying this 
book. 

B.T. 


Evolution in Plant 
DUDDINGTON. 
50s. [£2 - 50}. 
We often take for granted the plants 

which grow around us. Few give a second 

thought to the remarkable diversity of plant 


Design. C l 


Faber and Faber, "1969. 


life. The person with an inquiring mind who 

ishes to find an explanation for what he 
Sees, or who wants to know more about the 
plants he grows, can easily be put off by a 
text-book which demands more background 
knowledge than he possesses. 

Dr. Duddington has written his book for 
the general reader and has attempted to fill 
the obvious gap in the literature. Jargon has 
been minimized and the explanations of 
technical terms are usually adequate. 
Complex theories and concepts have been 
simplified and, unfortunately, sometimes 
over-simplified to the extent of becoming 
misleading. There are occasional errors of 
fact; few books covering such a range of 
material as this one are free from mistakes. 
There are numerous illustrations, but more 
care could have been taken with some of 
the photomicrographs. 

These criticisms apart, the book is useful 
in providing a readable account of the form 
and function of plants, with stress laid on 
probable evolutionary pathways. The im- 
posing title may deter some prospective 
readers. Perhaps the author’s style can be 
excused in a popular book, provided that 
the reader does not come away with the 
impression that plants can think out their 

' 
problems! DFC. 
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